Modelling IT student retention at Taiwanese higher education institutions by Weng, F
  
 
Modelling IT Student Retention 
at Taiwanese Higher Education 
Institutions 
 
 
 
A thesis submitted in fulfilment of the requirements for 
the degree of Doctor of Philosophy 
 
 
Fumei Weng 
Bachelor of Business, Master of Science 
 
 
 
School of Business Information Technology and Logistics 
College of Business 
RMIT University 
 
 
June 2010 
 

 iii
 
ACKNOWLEDGEMENTS 
Undertaking a PhD journey is solitary and isolating, while the process of completion of a PhD 
thesis is a team project. I would like to express my sincere gratitude to the team. First of all, to 
my senior supervisor, Dr France Cheong, thank you for providing me with keen insights 
which have enhanced my understanding of research, for your extensive critique of each paper 
and draft, and for your support throughout the academic journey. To my second supervisor, 
Dr Christopher Cheong, thank you for the assistance you have provided to improve the quality 
of my dissertation. 
I would like to thank the institutions that gave me permission to retrieve their data, the 
WuFeng Institute of Technology and Center for Educational Research and Evaluation; and the 
IS schools of the WuFeng Institute of Technology and the Meiho Institute of Technology 
which allowed me to conduct the questionnaire and interview surveys. My appreciation also 
goes to the School of BIT and Logistics, RMIT University for the funding provided to me to 
publish papers and attend conferences. To my colleagues, Dr YaoHan Chen and JiPing, thank 
you for providing the domain knowledge about my research topic. 
My appreciation is also extended to Dr MingChien Hung and Siridech Kumsuprom for their 
discussion about the structural equation modelling analysis, and to my friends who provided 
me with encouragement and assistances—Dr Kevin Leung, Dr Maryam Sarraf, Nurdiana 
Azizan, and Cenie Vilela. I would also like to thank my copyeditor, Julia Farrell, and the 
anonymous reviewers of the published papers whose contributions made this research sound 
and solid. 
It has been a real pleasure to work collaboratively with this great team. I thank you all for 
your guidance and support in helping me to complete this thesis.
 iv
 
DEDICATION 
This dissertation is sincerely dedicated to both my husband’s and my own family. Their 
wholehearted support encouraged me to pursue my goal. 
I am also deeply grateful for the love and loyalty of my husband, Dr Jack Chi. Throughout 
this journey he has provided me with the confidence and emotional support to keep me 
focused.  
This work is also dedicated to my kids, Jason and Tony, who gave me inspiration and 
motivation to complete my study. 
 
(In Mandarin) 
將此論文獻給我的家人-- 此論文是透過我，榮耀我的家人！ 
 
你們默默的祝福與支持，且讓兩個家族在平穩中發展著，提供我無後顧之憂的環境，你
們鋪陳了一片張力無限的基底，讓我跳得更高更遠，得以全力以赴、克服研究上的困難。 
 
加上，茂嬌大姐、茂媚二姐、以及永清姐夫，對我孩子就近的照顧，讓我只思念卻不用
擔心、讓我只愧疚卻不用操心。另外，感謝有玉表哥透過網路，一路陪伴。 
 
特別是，我的先生--茂傑的付出，無怨無悔的支持、無限量的分擔我的壓力、無底洞的
吸收我的情緒、心力交瘁的教育著孩子，讓我不捨與感謝，我的人生，總是因你的參與，
變得多彩多姿。 
 
滿滿的愛，感謝你們的支持與幫忙！ 
 v
 
CREDITS 
The following papers were written as part of the research of this thesis: 
1. Weng, F., Cheong, F., & Cheong, C. (2009). The combined effect of self-efficacy and 
academic integration on higher education students studying IT majors in Taiwan. 
Education and Information Technologies. DOI 10.1007/s10639-009-9115-y 
2. Weng, F., Cheong, F., & Cheong, C. (2009). Extending an integrated model of IS student 
retention for Taiwanese private higher education institutions. Proceedings of the 
International Conference on Innovation in Teaching and Management of Higher 
Education, Malaysia, 21-23 December 2009. 
3. Weng, F., Cheong, F., & Cheong, C. (2009). IT education in Taiwan: relationship 
between self-efficacy and academic integration among students. Proceedings of the 
International Conference on Innovation in Teaching and Management of Higher 
Education, Malaysia, 21-23 December 2009. 
4. Weng, F., Cheong, F., & Cheong, C. (2009). Determining predictors of first-year higher 
education student retention in Taiwan. Proceedings of the Tertiary Education 
Management Conference, Darwin, Australia, 13-16 September 2009. 
5. Weng, F., Cheong, F., & Cheong, C. (2008). Determining factors affecting student 
retention in a higher education institute in Taiwan and building a predication model 
using logistic regression and support vector machine. Proceedings of the 7th 
International Conference on Computational Intelligence in Economics and Finance, 
Taiwan, 5-7 December 2008.
 vi
 
TABLE OF CONTENTS 
 
 
LIST OF FIGURES …………………………………………………………………...xi 
LIST OF TABLES ……………………………………………………………………xiii 
ABSTRACT .................................................................................................................... 2 
CHAPTER 1 INTRODUCTION …………………………………………………….. 5 
1.1 Background............................................................................................................ 5 
1.2 Research Aims and Objectives .............................................................................. 7 
1.3 Significance of Research ....................................................................................... 8 
1.4 Research Scope .................................................................................................... 10 
1.5 Methodology........................................................................................................ 10 
1.6 Contributions ........................................................................................................11 
1.7 Outline of Thesis.................................................................................................. 12 
CHAPTER 2 BACKGROUND ................................................................................... 15 
2.1 Introduction.......................................................................................................... 15 
2.2 Issues Faced by the IT Academic Discipline ....................................................... 16 
2.2.1 Declining IT Enrolments......................................................................... 16 
2.2.2 IT Education Issues in Taiwan ................................................................ 17 
2.2.3 Evolution of the IT Discipline ................................................................ 20 
2.3 Student Retention Issues ...................................................................................... 23 
2.3.1 Cost of Student Attrition ......................................................................... 24 
2.3.2 Retention of First-Year Students ............................................................. 26 
2.3.3 Effect of Student Population on Student Retention ................................ 27 
2.3.3.1 Effect of Study Major ............................................................... 27 
2.3.3.2 Effect of Institutional Type ....................................................... 29 
2.3.3.3 Effect of Diversity of Student Population................................. 29 
2.3.4 Interventions to Retain IT Students......................................................... 31 
2.4 Foundation Theories of Student Retention .......................................................... 38 
 vii
2.4.1 Tinto’s Model .......................................................................................... 38 
2.4.2 Bean’s Model .......................................................................................... 43 
2.4.3 Cabrera et al.’s Model ............................................................................. 45 
2.4.4 Demographic and Academic Performance Factors................................. 47 
2.4.5 Psychological Theoretical Model............................................................ 54 
2.5 Proposed Conceptual Framework........................................................................ 57 
2.6 Summary.............................................................................................................. 60 
CHAPTER 3 METHODOLOGY ............................................................................... 62 
3.1 Introduction.......................................................................................................... 62 
3.2 Research Design .................................................................................................. 63 
3.3 Phase 1: Identifying At-Risk Students ................................................................. 67 
3.4 Phase 2: Identifying At-Risk First-Year Students ................................................ 70 
3.5 Phase 3: Examining the Effect of Self-Efficacy .................................................. 71 
3.6 Phase 4: Modelling IS Student Retention ............................................................ 73 
3.7 Phase 5: Further Model Validation and Recommended Interventions................. 75 
3.8 Summary.............................................................................................................. 77 
CHAPTER 4 IDENTIFYING AT-RISK STUDENTS............................................... 78 
4.1 Introduction.......................................................................................................... 78 
4.2 Review of Factors Affecting Student Retention .................................................. 79 
4.2.1 Demographic Factors .............................................................................. 79 
4.2.2 Academic Performance Factors .............................................................. 80 
4.2.3 Financial Factors ..................................................................................... 81 
4.3 Data Collection .................................................................................................... 83 
4.3.1 Description of Raw Data......................................................................... 84 
4.3.2 Measurement of Factors.......................................................................... 85 
4.3.3 Data Pre-Processing ................................................................................ 87 
4.3.4 Missing Data ........................................................................................... 89 
4.4 Statistical Analysis ............................................................................................... 89 
4.4.1 Selection of Predictors Using Correlation Tests ..................................... 90 
4.4.2 Descriptive Statistics of Selected Predictors........................................... 91 
4.5 Modelling with Logistic Regression.................................................................... 97 
4.6 Modelling with a Support Vector Machine........................................................ 100 
4.7 Discussion.......................................................................................................... 107 
4.8 Summary............................................................................................................ 109 
 viii
CHAPTER 5 IDENTIFYING AT-RISK FIRST-YEAR STUDENTS.....................110 
5.1 Introduction.........................................................................................................110 
5.2 Review of Factors Affecting First-Year Student Retention ................................111 
5.3 Data Collection ...................................................................................................113 
5.4 Statistical Analysis ..............................................................................................116 
5.4.1 Selection of Predictors Using Correlation Tests ....................................116 
5.4.2 Descriptive Statistics..............................................................................117 
5.5 Modelling with Logistic Regression.................................................................. 123 
5.6 Discussion.......................................................................................................... 127 
5.7 Summary............................................................................................................ 130 
CHAPTER 6 RELATIONSHIP BETWEEN SELF-EFFICACY AND ACADEMIC 
INTEGRATION.................................................................................. 132 
6.1 Introduction........................................................................................................ 132 
6.2 Significance of Self-Efficacy and Academic Integration................................... 133 
6.3 Determining the Relationship between Self-Efficacy and Academic Integration135 
6.4 Data Collection .................................................................................................. 139 
6.4.1 Description of Data ............................................................................... 139 
6.4.2 Data Cleaning........................................................................................ 140 
6.4.3 Measurement Scales.............................................................................. 141 
6.5 Data Analysis ..................................................................................................... 142 
6.6 Results................................................................................................................ 144 
6.6.1 Exploratory Factor Analysis ................................................................. 145 
6.6.2 MANOVA Analysis............................................................................... 148 
6.6.3 Univariate Analysis ............................................................................... 148 
6.6.3.1 Interaction effects of ‘institution type’ and ‘study major’ ...... 149 
6.6.3.2 Main effects of ‘institution type’ ............................................ 150 
6.6.3.3 Main effects of ‘study major’ ................................................. 152 
6.7 Discussion.......................................................................................................... 153 
6.8 Summary............................................................................................................ 156 
CHAPTER 7 CREATING AN IS STUDENT RETENTION MODEL ................. 158 
7.1 Introduction........................................................................................................ 158 
7.2 Proposed Model and Hypotheses....................................................................... 159 
7.3 Development of Survey Instrument................................................................... 162 
7.3.1 Measuring Academic Integration.......................................................... 162 
 ix
7.3.2 Measuring Social Integration................................................................ 163 
7.3.3 Measuring Institutional Commitment ................................................... 164 
7.3.4 Measuring Goal Commitment............................................................... 164 
7.3.5 Measuring Intention to Persist .............................................................. 165 
7.3.6 Measuring Encouragement from Others ............................................... 166 
7.3.7 Measuring Financial Attribute .............................................................. 166 
7.3.8 Measuring Self-Efficacy ....................................................................... 167 
7.4 Ethical Issues ..................................................................................................... 170 
7.5 Data Collection .................................................................................................. 171 
7.5.1 Sampling ............................................................................................... 171 
7.5.2 Questionnaire Survey............................................................................ 172 
7.6 Data Analysis ..................................................................................................... 173 
7.7 Results................................................................................................................ 176 
7.7.1 Results of Pre-testing and Pilot testing ................................................. 176 
7.7.2 Demographics ....................................................................................... 178 
7.7.3 Validation of Assumptions .................................................................... 179 
7.7.4 Reliability and Validity ......................................................................... 184 
7.7.4.1 Item Analysis and Reliability Estimates ................................. 184 
7.7.4.2 Content Validity ...................................................................... 186 
7.7.4.3 Construct Validity ................................................................... 186 
7.7.5 Hypothesis Testing................................................................................ 189 
7.8 Discussion.......................................................................................................... 197 
7.8.1 Effect of Self-Efficacy on Student Retention........................................ 198 
7.8.2 Effect of Academic Integration on Student Retention .......................... 199 
7.8.3 Effect of Goal Commitment on Student Retention ............................... 201 
7.8.4 Relationship between Self-Efficacy and Academic Integration ........... 201 
7.9 Summary............................................................................................................ 203 
CHAPTER 8 FURTHER MODEL VALIDATION AND RECOMMENDED 
INTERVENTIONS............................................................................. 204 
8.1 Introduction........................................................................................................ 204 
8.2 Population and Sample ...................................................................................... 205 
8.3 Development of Interview Questions ................................................................ 206 
8.4 Ethical Issues ..................................................................................................... 207 
8.5 Data Collection .................................................................................................. 208 
 x
8.6 Validation of Factors Used in Model ................................................................. 209 
8.7 Validation of Hypotheses Proposed in Model.................................................... 217 
8.7.1 Views of Students.................................................................................. 219 
8.7.2 Views of Staff........................................................................................ 223 
8.8 Recommended Interventions to Retain Students ............................................... 225 
8.8.1 Perceived Effectiveness of Proposed Potential Intervention Programs 225 
8.8.2 Additional Recommendations from Students ....................................... 228 
8.8.3 Additional Recommendations from Staff ............................................. 230 
8.9 Discussion.......................................................................................................... 232 
8.9.1 Discrepancy between Structural Model and Interview Results ............ 233 
8.9.2 Practical Aspects of Implementing Interventions ................................. 234 
8.10 Summary............................................................................................................ 236 
CHAPTER 9 CONCLUSION ................................................................................... 238 
9.1 Introduction........................................................................................................ 238 
9.2 Thesis Summary ................................................................................................ 239 
9.3 Summary of the Results and Findings ............................................................... 241 
9.4 Implications for Researchers and Practitioners ................................................. 243 
9.5 Limitations of the Research ............................................................................... 245 
9.6 Suggestions for Future Research ....................................................................... 246 
REFERENCES ........................................................................................................... 248 
APPENDIX A 
Data excerpted from the Employed Institution.......................................................... 265 
APPENDIX B 
Data excerpted from the Taiwanese National Survey Database ................................ 270 
APPENDIX C 
Questionnaire Survey................................................................................................. 271 
APPENDIX D 
Interview Script ......................................................................................................... 275 
APPENDIX E 
Interview Questions ................................................................................................... 276 
 
 xi
 
LIST OF FIGURES 
Figure 2-1 Percentage of IS students at a private institution in Taiwan ..........................17 
Figure 2-2 Evolution of the IT discipline over the past three decades ............................21 
Figure 2-3 Loss functions related to retention/attrition of students (Veenstra, 2009) .....25 
Figure 2-4 Historical data for first-year student retention (US) ......................................27 
Figure 2-5 Tinto’s Student Integration Model (1975) .....................................................40 
Figure 2-6 Bean’s conceptual model of the dropout syndrome (1985) ...........................44 
Figure 2-7 Cabrera et al.’s merged model (1993)............................................................46 
Figure 2-8 Torres and Solberg’s student persistence model (2001) ................................56 
Figure 2-9 Relationship between self-efficacy and student outcomes ............................57 
Figure 2-10 Proposed predictive model of dropout.........................................................58 
Figure 2-11 Proposed conceptual model of student retention .........................................60 
Figure 3-1 Research processes ........................................................................................64 
Figure 3-2 Graphical example of SVM ...........................................................................70 
Figure 3-3 Mixed methods strategy.................................................................................76 
Figure 4-1 Processes of phase one...................................................................................90 
Figure 4-2 Hyerplane in SVM.......................................................................................101 
Figure 4-3 Kernel function of SVM ..............................................................................102 
Figure 4-4 Grid-search symbol......................................................................................105 
Figure 6-1 Framework for investigation of relationship between self-efficacy and 
academic integration....................................................................................139 
Figure 6-2 Processes of phase three ..............................................................................144 
Figure 6-3 Relationship between survey items, factors and constructs.........................147 
Figure 6-4 Effects of ‘institution type’ and ‘study major’ on social self-efficacy.........150 
Figure 6-5 Effects of ‘institution type’ on study strategies and habits ..........................151 
Figure 6-6 Effects of ‘institution type’ on academic satisfaction ..................................151 
Figure 6-7 Effects of ‘study major’ on study strategies and habits ...............................152 
 xii
Figure 6-8 Effects of ‘study major’ on academic satisfaction.......................................153 
Figure 7-1 Proposed conceptual model of student retention .........................................160 
Figure 7-2 P-P Plots.......................................................................................................183 
Figure 7-3 Standardised coefficient of construct...........................................................191 
Figure 7-4 Error variances.............................................................................................192 
Figure 7-5 Path analysis of research model...................................................................195 
 xiii
 
LIST OF TABLES 
Table 2-1 Number of higher education institutions in Taiwan ........................................19 
Table 2-2 Number of students enrolled in higher education institutions.........................19 
Table 2-3 Number of IS students enrolled at a private institution...................................20 
Table 2-4 Studies on the impact of demographics and academic performance...............50 
Table 2-5 Studies on the impact of specific factors on student retention ........................52 
Table 3-1 Data collection and research methods .............................................................66 
Table 4-1 Variables selected ............................................................................................87 
Table 4-2 Results of correlation tests ..............................................................................91 
Table 4-3 Cross-tabulation on MAJOR and DROPOUT ................................................92 
Table 4-4 Cross-tabulation on SEX and DROPOUT ......................................................92 
Table 4-5 Cross-tabulation on AGE and DROPOUT......................................................93 
Table 4-6 Cross-tabulation on RESIDENCE and DROPOUT........................................93 
Table 4-7 Cross-tabulation on SSCRED and DROPOUT...............................................94 
Table 4-8 Cross-tabulation on SSGRADE and DROPOUT............................................94 
Table 4-9 Cross-tabulation on LOAN and DROPOUT...................................................95 
Table 4-10 Cross-tabulation on ABSENCE and DROPOUT..........................................95 
Table 4-11 Descriptive statistics of student retention......................................................96 
Table 4-12 Results of logistic regression.........................................................................99 
Table 4-13 Feature ranking in SVM and comparison with LR .....................................107 
Table 5-1 Variables selected ..........................................................................................115 
Table 5-2 Results of correlation tests ............................................................................117 
Table 5-3 Cross-tabulation on MAJOR and DROPOUT ..............................................118 
Table 5-4 Cross-tabulation on AGE and DROPOUT....................................................118 
Table 5-5 Cross-tabulation on RESIDENCE and DROPOUT......................................119 
Table 5-6 Cross-tabulation on FSCRED and DROPOUT.............................................120 
 xiv
Table 5-7 Cross-tabulation on SSGRADE and DROPOUT..........................................120 
Table 5-8 Cross-tabulation on ABSENCE and DROPOUT..........................................121 
Table 5-9 Descriptive statistics of student retention......................................................122 
Table 5-10 Model predictors..........................................................................................124 
Table 5-11 Logistic regression analysis for variables predicting dropout .....................126 
Table 6-1 Rotated factor loading matrix........................................................................146 
Table 6-2 Factor correlation matrix ...............................................................................148 
Table 6-3 MANOVA summary table .............................................................................148 
Table 6-4 Summary of results for ‘institution type’ and ‘study major’ .........................149 
Table 6-5 Summary of results for ‘institution type’ ......................................................151 
Table 6-6 Summary of results for ‘study major’ ...........................................................152 
Table 7-1 Research hypotheses......................................................................................161 
Table 7-2 Survey instrument scales ...............................................................................168 
Table 7-3 Results of pilot test ........................................................................................177 
Table 7-4 Results of demographic analysis ...................................................................178 
Table 7-5 Results of normality tests ..............................................................................180 
Table 7-6 Results of EFA...............................................................................................185 
Table 7-7 Results of convergent validity tests...............................................................188 
Table 7-8 Correlation coefficient among latent variables..............................................189 
Table 7-9 Results of testing Goodness-of-Fit ................................................................193 
Table 7-10 Standardised total/direct/indirect effects on ‘intention to persist’...............195 
Table 7-11 Results of hypothesis testing .......................................................................196 
Table 8-1 Results of interviews for validation of factors ..............................................209 
Table 8-2 Example of responses for the validation of factors based on the views of 
students ........................................................................................................210 
Table 8-3 Examples of responses for the validation of factors based on the views of 
staff ..............................................................................................................214 
Table 8-4 Results of the interviews for validation of the hypotheses............................218 
Table 8-5 Results of interviews on perceived effectiveness of proposed intervention 
programs ......................................................................................................225 
  
 
 
 
 
 
Modelling IT Student Retention  
at Taiwanese Higher Education 
Institutions 
2 
ABSTRACT 
The Information Technology (IT) academic discipline has faced the challenge of declining 
student enrolments as the industries that employ such graduates have weakened. Although an 
IT workforce is still in high demand relative to other sectors in Taiwan, IT student enrolments 
have been declining significantly. In the near future, the continuing demand for an 
IT-educated workforce in conjunction with low enrolment rates will most likely create an IT 
workforce shortage. Greater understanding of student retention behaviour and the needs of IT 
students would help to alleviate this shortfall. 
The purpose of this study is to expand understanding of IT student retention in Taiwan. Three 
objectives are proposed: (a) to identify at-risk students who are most likely to drop out; (b) to 
model Information System (IS) student retention; and (c) to inform intervention programs for 
at-risk students. The significance of this study is in serving to better inform faculties, staff and 
administrators of higher education institutions in turn to help strengthen the retention of IT 
students.  
In seeking to identify at-risk students most likely to drop out, two sets of secondary data were 
analysed. Both datasets included students’ demographic and academic performance variables, 
which were drawn from the student information systems of the institutions used in this study. 
The first dataset consisted of all-year level students who enrolled in the period 2003 to 2005. 
Logistic regression and Support Vector Machine (SVM), a type of machine learning 
technology, were used to classify at-risk students. The second dataset only included first-year 
students who enrolled in 2006. Logistic regression models were built to determine the 
significant predictors on attrition. The findings of these two procedures will assist school 
administrators in their allocation of limited resources for at-risk students. 
A further two analytical steps were utilised in modelling IS student retention. Prior to building 
this model, the psychological factor of ‘self-efficacy’ in IT students was first examined. We 
introduced self-efficacy, a psychological factor that affects students’ academic outcomes, as a 
3 
new factor to be incorporated into Tinto’s theory—a well-known framework in student 
retention research. Data gathered from a Taiwanese national survey conducted in 2005 was 
used. Multivariate analysis of variance (MANOVA) was used to analyse the interaction 
effects between academic integration and self-efficacy. The independent variables were 
institution type and students’ study major/discipline. 
Once the effect of the psychological factor on IT students was recognised, an IS student 
retention model was built corresponding to the factor of self-efficacy. A modified version of 
Tinto and Bean’s integrated model of student retention was adopted to investigate IS students 
in private higher education institutions in Taiwan. Tinto and Bean’s models are well respected 
in the area of retention research. A questionnaire survey was carried out in six private 
institutions. Structural equation modelling (SEM) was used to examine the parameter 
estimates of the measurement and structural models of the hypothesised model. In addition, 
face-to-face interviews were conducted to confirm the results of the SEM. The results of the 
IS student retention model testing constitute useful information on which school 
administrators might draw to develop intervention strategies. 
Recommendations on improving student retention were obtained by using a qualitative 
approach. A face-to-face interview method was used to inform intervention programs for 
at-risk IS students. Sixteen students studying the IS discipline and four academic staff 
members were recruited randomly and interviewed, so that more detailed information on 
student retention could be gathered. 
The results of seeking to determine the predictors of attrition showed that second-semester 
grade was the most significant factor in identifying at-risk students. Study major (or discipline) 
and loan status affected all-year level students’ retention, and residency had a significant 
impact on first-year student retention. On the other hand, the results obtained from the model 
of IS student retention revealed the new construct of self-efficacy to be the most important 
contributing factor, followed by goal commitment and academic integration. Lastly, the 
findings of the qualitative approach led to four recommendations for improving retention: (1) 
providing internships, (2) sharing alumni experiences, (3) offering professional certification 
courses in IT, and (4) including industry-specific teaching examples in IT courses. 
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The research objective of this study was to model IS student retention and to help at-risk 
students in private institutions in Taiwan. The results of the research indicate that self-efficacy, 
commitment to goals linked to achieving the degree, and academic integration were the major 
contributing factors impacting on retention decisions. In particular, students with low 
academic performance levels and who were living away from their family were found to be 
the most at risk. The limited resources dedicated to intervention strategies should focus on 
these students. Suggested interventions include teaching strategies aimed at improving an 
individual’s self-efficacy and academic performance, and career development advice aimed at 
enhancing their commitment to goals. 
 Chapter 1  
INTRODUCTION 
This research is aimed at expanding understanding of Information Technology (IT) student 
retention in Taiwan. Challenges facing the IT academic discipline and higher education 
institutions are introduced. A background of student retention is also provided. The research 
objectives and significance are then described to outline the research aims. The methodology 
section provides a brief discussion about the ways in which this research was conducted. 
Finally, a summary of the organisation of this thesis is presented. 
1.1 Background 
The disproportionate number of students who leave higher education is a major problem and 
is the focus for retention studies. For instance, in the UK the rate of non-completion of 
degrees increased from 13% in 1982–1983 to 17% in 1997–1998 (The Education and 
Employment Committee, 2001), and 22% in 2007 (BBC News, 2008). In the United States 
(US), despite the efforts of the federal government and some states at improving student 
retention, graduation rates still declined from 58% to 52% between the 1980s and 1990s 
(Scott, et al., 2006). The Australian student dropout rate stands at about 11%, with 30% of 
students considering leaving their studies during the first year (Zeegers & Martin, 2001). 
Recently, research revealed that nearly 20% of university students drop out in their first year 
in Australia (Herald, 2009). As higher education student attrition rates are on the increase, 
educators need to know what motivates students to either stay in or drop out of their courses. 
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Not only is it the high attrition rate, but also the diversity of the student population, that has 
resulted in the intensive research focus on student retention. In Australia and Europe, higher 
education numbers have expanded rapidly in recent years and accompanying this growth in 
student population has been an increasing diversity among the student population. Students 
from different social and cultural backgrounds, with different life experiences and varying 
levels of education bring with them different needs and academic potentials (McKenzie & 
Schweitzer, 2001). 
Furthermore, students’ study major/discipline has been found to be an important factor on 
student retention in the higher education sector (Watson, et al., 2004). Research on student 
retention has been undertaken in relation to the nursing major (McConnell, et al., 2004), 
business major (DeShields, et al., 2005), and computer science major (Biggers, et al., 2008), 
but not for the IT major. Enrolments in IT-related academic programs have declined 
significantly in the US since the late 1990s (Granger, et al., 2007). This decline was 
influenced by the results of the burst of the Internet bubble, the resolution of the Y2K problem 
and, in particular, the outsourcing of IT jobs (Huang, et al., 2008). The IT academic discipline 
faced a decline in student enrolments when the job market softened (George, et al., 2005) 
since the rate of 3.7% in 2001. As the number of students enrolling in IT declines, retaining 
students becomes increasingly important.  
Research on student retention has investigated the factors that affect student retention and has 
validated the effect of these factors on various student populations. Student populations have 
been investigated at various types of institutions such as: public universities, private 
universities (Scott, et al., 2006), universities with four-year undergraduate programs (St. John, 
et al., 1994), and universities with two-year programs (Hyers & Zimmerman, 2002). For 
research to be more relevant to policy, the development of models or methods specific to 
types of educational institutions is required (Tinto, 1982). Organisational characteristics have 
been used to investigate student outcomes and retention. Public institutions were found to 
graduate a slightly larger percentage of students than private ones (Scott, et al., 2006). 
Although the research area of student retention has been studied for decades, it is still very 
difficult to identify the influence of the different variables and how their movements are 
correlated over time (Aksenova, et al., 2006). 
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In Taiwan, public institutions have more resources and higher entrance criteria than private 
ones. Private institutions have more difficulty retaining students. In particular, there has been 
a revolution in the Taiwanese education system since 2002, involving the introduction of 
multiple admission criteria. Students can enter higher education on the basis of special skills 
and rewards instead of the original criteria of an entrance examination. Under this system, 
students more frequently come from different backgrounds. 
Most studies on student retention have been performed in western countries. Hence, the 
findings of these studies may not necessarily be applicable to countries with different cultures 
such as Taiwan in East Asia. The distinction between cultures that emphasize individualistic 
values and collectivistic values received most attention in cross-culture psychology (Schwartz, 
1994). East Asia is considered as the prototypic representative of collectivist cultures, while 
the Western culture is representative of the individualistic one. The major difference between 
these two types of cultures is the level of in-group loyalty and identity (Yamaguchi, 1994). An 
individual’s integration to the academic institution is then affected by the loyalty and identity. 
In addition, a good model needs to focus on the most relevant factors and provide accurate 
information to school administrators to facilitate decision-making. In this research, we 
examine the factors affecting IT student attrition and create an Information System (IS) 
student retention model to provide a better understanding of the factors that influence IT 
student retention in Taiwan. 
1.2 Research Aims and Objectives 
Our aim is to enhance understanding of dropout behaviour to enable IS educators to improve 
student retention. To achieve the research aim, we identify students who are at risk of 
dropping out before they do actually drop out, in order to provide them with the assistance 
they need to complete their study. We also aim to obtain more information about student 
dropout behaviour. With better understanding of this behaviour, we can propose potential 
intervention programs to assist students to persevere. 
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In seeking these students who are at risk of dropping out, we identify the significant factors 
affecting dropout and provide school administrators with information needed to allocate 
resources for such students appropriately. 
The second research objective is to create a model for the IS discipline to obtain more 
comprehensive information on the relationships among the factors affecting dropout. Several 
theoretical models have been developed to explain the complex phenomenon of dropout 
behaviour. The earliest famous model, the Student Integration Model (Tinto, 1975, 1993), 
identified that retention was influenced by a student’s pre-entry attributes, goals and 
institution commitments, as well as academic and social integration. This model has been 
investigated and applied only in the context of western countries. We therefore seek to extend 
and modify this reputable model to examine the student population in Taiwan. 
Based on the enhanced understanding of dropout factors, we then provide solutions around 
how to retain students which the IS educator may utilise. The solutions are proposed not only 
based on the investigator’s conclusions, but are also recommended based on the views of 
students and staff who are closely involved in the IS discipline. The third research objective is 
to propose intervention programs aimed at retaining students. 
In summary, to address the research aims, three research objectives are proposed: (1) to 
identify at-risk students who are most likely to drop out; (2) to model IS student retention in 
private institutions of technology in southern Taiwan; and (3) to suggest potential intervention 
programs aimed at retaining students. 
1.3 Significance of Research 
The downward trend in IT has become a popular topic among those working in the IS/IT 
discipline. Enrolments in the IT academic discipline in Taiwan have declined recently. 
Retaining IT students is more cost effective than recruiting new ones as the student population 
is declining also. Although the literature on student retention has contributed towards 
understanding the factors that affect student retention, identifying the contributing factors for 
different student populations continues to be difficult—yet is essential for thorough research. 
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Research on different student populations results in a range of findings on retention. Two 
factors—institution type and study major/discipline—are used to distinguish the student 
population in this research. 
In Taiwan, the majority of public institutions have higher selectivity of students than private 
ones. Private institutions of technology in Taiwan experience greater difficulty in retaining 
students than do public institutions. In addition, private institutions of technology located in 
southern Taiwan have similar admission criteria to each other. The student population 
examined in this research has thus be chosen as students enrolled in private institutions of 
technology located in southern Taiwan. 
Students with different study majors/disciplines have different academic backgrounds of high 
school. As IT enrolments decline, our centre of attention shifts towards IT students, including 
students of both the IS and Computer Science (CS) disciplines. 
In the last couple of years, there has been something of a revolution in educational institutions 
in Taiwan. The number of institutions of higher education has increased steadily since 2003. 
At the same time, Taiwan’s birth rate has reduced year by year, from 11% in 2002 to 7% in 
2006. Recruiting new students has become an increasingly difficult challenge for schools in 
Taiwan. Student retention is a more cost effective means than recruiting new students of 
maintaining the student population. 
Additionally, there was another big change in the Taiwanese education system in 2002. The 
Ministry of Education (MOE) is in charge of nation-wide educational and cultural affairs in 
Taiwan. Since 2002, the MOE has separated the administration of examinations and 
enrolment, while also maintaining multiple channels by which students may gain entrance to 
higher education institutions. The multiple admission criteria have been assessed to ensure the 
adequate performance of the new system. Student retention is one performance metric used to 
evaluate the success of the changes made to the Taiwanese education system. 
Moreover, student persistence is a complex issue related to the student’s characteristics and 
their academic experience, and rarely does one reason/factor provide the answer to why 
students persevere or drop out. Concerns over retention can be found in all types of higher 
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education institutions, whether public, private or university of technology. Although student 
retention has been researched for decades in western countries, it remains important to 
investigate the issue in Asia. 
Therefore, there is a need to develop a model of IT student retention for the new generation of 
higher education students in Taiwan. Not only will this comprise an evaluation of the 
education revolution in Taiwan, but will also be beneficial to institutions in terms of gaining a 
better understanding of the persistence of IT students in this generation. Our aims are to 
improve understanding of IT student retention in southern Taiwan and to provide information 
to administrators to assist them in the design of intervention programs for students who are 
most likely to drop out. 
1.4 Research Scope 
As the study major/discipline and the nature of the student population affect dropout 
behaviours, the scope of this research is limited to students in the IT discipline in Taiwan, 
which includes the IS and CS disciplines. Private institutions have fewer resources than do 
public institutions and face greater difficulties retaining students. In addition, we define the 
student population under study as those who met similar admission criteria and are enrolled in 
institutions in southern Taiwan. Our research scope is thus centred on private institutions in 
southern Taiwan.  
1.5 Methodology 
The purpose of this study is to formulate a better model for understanding IT student retention 
at private institutions of technology, by drawing on quantitative and qualitative data. Both 
quantitative and qualitative data are used to provide a comprehensive analysis and enhance 
the level of understanding of the specific problem.  
In this regard, a good model needs to focus on the most relevant attributes and provide 
accurate information to school administrators to facilitate their decision-making. The 
objective of this study is to provide an understanding of the factors that influence IT student 
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retention at private institutions of technology in Taiwan. The main phases undertaken to 
conduct this research were as follows: 
• First, analysis aimed at determining the predictors of attrition for all-year level students 
was performed. 
• After obtaining the predictors of attrition for all-year level students, we examined the 
predictors specifically for first-year students.  
• Prior to modelling IS student retention, integrating factors highlighted in the literature 
were examined to identify and measure their interrelationships. 
• In relation to modelling IS student retention, integrated model was proposed. 
• Last, the qualitative research method of face-to-face interviews was utilised to confirm 
the model developed in previous phases, in order to collect information relevant to the 
development of intervention programs aimed at retaining students. 
1.6 Contributions 
The high student attrition rate has become a critical issue for higher education institutions. In 
addition, IT enrolments have been declining as the IT workforce has weakened. Retaining 
students is more cost effective than recruiting new ones. Our aim is to provide solutions to IT 
educators on improving the retention rate. In our examination of IT student retention, this 
thesis offers contributions to the field based on three perspectives: 
In regard to identifying students at risk of dropping out, both logistic regression and Support 
Vector Machine (SVM) are used to classify students as either persistent or dropouts. The 
results are validated for each method and the performance of the two compared. SVM is 
effective at classifying data such as predicting bankruptcy or the weather, but has not been 
applied yet to the issue of student retention. This contribution is marked by an innovative 
technique by utilising the SVM to analyse student retention. 
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Tinto’s model is a well-known model of student retention. In this research we formulate an IS 
student retention model by modifying Tinto’s model. This research can thus contribute to the 
theoretical model as a framework for future research. 
The results of this research will serve to better inform IT educators and school administrators 
of higher education institutions which can assist them to strengthen the retention of IT 
students in the university environment. They can access enhanced understanding of factors 
affecting student retention and identify at-risk students who need assistance to complete their 
degree.  
Higher education institutions that seek to implement intervention programs for diverse IT 
student populations may draw on the theoretical framework of this research to create a student 
retention model that caters to their specific campus environments. Moreover, this research 
contributes by extending a framework of retention of IT students.  
Lastly, recommendations regarding intervention programs are suggested by students 
themselves as well as academic staff, aimed at enhancing the retention rate. 
1.7 Outline of Thesis 
The remainder of this thesis consists of six parts: 
? The first part consists of Chapter 2, which presents the background to student retention. 
Student retention and IT education issues, and foundation theories of student retention 
are described. The proposed conceptual framework of this research is then explained. 
? The second part includes Chapter 3, which outlines the research design and 
procedures. The research is broken down into several phases. For each phase this 
chapter describes the data collection and analysis techniques used. 
? The third part consists of Chapters 4 and 5, and is related to the research objective, 
which is to identify students at risk of dropping out. We determine the factors that 
affect dropout for all-year level students first by using logistic regression and SVM 
13 
methods. We then determine the factors for first-year students by using several logistic 
regression models. The two secondary data and data collection procedures are then 
reported, and the research methods justified. This part of the thesis theoretically and 
empirically introduces the models with the aim of investigating and validating the 
most significant factors on attrition. 
? The fourth part contains Chapters 6, 7 and the first half of Chapter 8. This part is 
dedicated to addressing the research objective. As we modify an integrated model by 
adding the factor of self-efficacy, the relationship between self-efficacy and academic 
integration—which have been identifies as the most significant factors on student 
retention—is examined in chapter 6. A description of Taiwanese National Survey data 
and the justification for the method used are then presented. In chapter 7, we examine 
the proposed conceptual model of IS student retention which corresponds to the 
findings outlined in chapter 6. The Structural Equation Modelling (SEM) method is 
used to reveal the relationship between factors. The instrument of the questionnaire 
survey and sampling are designed and included. After developing the model, 
face-to-face interviews were then used to validate the results of the model, which is 
presented in the first part of chapter 8. This part also discusses the discrepancy 
between SEM and interview analysis. 
? The fifth part includes the second half of Chapter 8, which gathers more detailed 
information on student retention based on the views of students and staff. This part 
achieves the research objective of providing school administrators with information 
relevant to establishing potential intervention programs. The practical aspects of these 
intervention programs are then discussed. 
? The sixth and last part of this thesis includes Chapter 9, which concludes the thesis 
with a summary of the research work, a discussion of the limitations of this research 
and suggestions for future work. 
This thesis also contains five appendices: 
? Appendix A contains in part the data excerpted from the employed institution. 
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? Appendix B contains in part a list of the data excerpted from the Taiwanese National 
Survey Database. 
? Appendix C contains the questionnaire questions. 
? Appendix D contains the face-to-face interview script. 
? Appendix E contains the interview questions. 
 Chapter 2  
BACKGROUND 
2.1 Introduction 
Enrolments into the academic discipline of IT in higher education are in decline. An overview 
of this decline is provided in section 2.2. In particular, as our research is aimed to examine 
students in Taiwan, we provide a basic outline of the education system and of the recent 
revolution within the education system in Taiwan. 
As higher education student attrition rates are on the increase, educators need to know what 
motivates students to drop out of their studies. A student’s first year of study—which has 
been found to be the critical year for attrition—is discussed in section 2.3. The reason why 
institutions seek to retain students rather than recruit new students is discussed, as the cost of 
attrition is a significant loss for students, institutions and even the broader society. Once the 
issues related to student retention are established, proposals for potential intervention 
programs aimed at retaining IT students are presented. 
An extensive body of empirical research already exists around exploring the factors that affect 
student attrition. As such, we present three famous theoretical models of student retention, as 
well as a psychological theoretical perspective on student retention. In light of these four 
foundation theories of student retention, we present the proposed conceptual model of this 
research in section 2.5. 
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2.2 Issues Faced by the IT Academic Discipline 
Enrolments into IT-related courses have fallen by about 75% since 2000 (Street, et al., 2008) 
in the US. The same phenomenon of declining IS course enrolments is occurring in Taiwan 
also. In this section we report on the problem of declining IT enrolments, in particular in the 
context of Taiwan. Finally, an outline of the evolution of the IT discipline is provided to 
define and distinguish between information system (IS), computer science (CS) and IT for the 
purposes of this research. 
2.2.1 Declining IT Enrolments  
Education in the computing and IT-related areas is facing the challenge of declining 
enrolments across the globe. Enrolments in the IS discipline have been dropping significantly 
since 2001 (Aken & Michalisin, 2007). The proportion of those choosing IT as their study 
major has dropped from 3.7% in 2001 to 1.1% in 2007, according to the US Bureau of Labor. 
CS enrolments declined by more than 30% from 2003 to 2004 (Foster, 2005). The trend of 
declining enrolments has serious implications for the IT discipline. 
Some factors have been blamed for this decline, such as the ‘dot com’ bust, ERP 
implementation, Y2K problem and IT outsourcing. As a result of the bursting of the Internet 
bubble, and the resolution of the Y2K problem, the IT workforce has weakened (George, et al., 
2005). In particular, the impact of IT outsourcing continues to cause a massive downturn in IT 
jobs (Huang, et al., 2008). Students assume that high-paid jobs no longer exist in this field, 
thus diminishing the motivation to enrol in IT-related courses. 
Although the IT workforce in Taiwan has not been declining as much as in western countries, 
the enrolment rate for IS has continued to decline. Due to the changes within the education 
system and the falling birthrate in Taiwan, the number and the proportion of IS students is 
declining. For example, in an educational institution investigated in this research, the 
enrolment rate decreased from 18.9% to 9.8% between 2002 and 2008, as shown in Figure 
2-1. 
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Figure 2-1 Percentage of IS students at a private institution in Taiwan 
Much research on decreasing enrolments in the IT discipline focuses on two aspects: 
recruitment and retention. Strategies of recruitment employed involve efforts to attract 
students without an understanding of their attitudes. Retention strategies entail efforts aimed 
at improving support structures for existing students. In the present research, we focus on the 
strategy of retention aimed at retaining students who have enrolled in institutions, because of 
the high cost of student attrition to the individual, the institution and society at large, and 
lower student numbers. We discuss the cost of attrition in the following section. 
2.2.2 IT Education Issues in Taiwan 
In relation to IT student retention in Taiwan, the education system, the recent revolution in the 
education system, and changes in the IT industry are described.  
There has been a revolution of sorts in the education system in Taiwan since 2002, in terms of 
both policy for establishing/promoting higher education institutions and admission criteria. 
The number of higher education institutions has increased as policy agendas have shifted. At 
the same time, Taiwan’s birth rate has reduced year after year, from 11% in 2002 to 7% in 
2006. The student population is decreasing yet the number of institutions is increasing. 
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Recruiting new students has thus become a significant priority for schools in Taiwan. Student 
retention is more efficient than recruiting new students for maintaining student numbers. 
As part of the changes to admission criteria since 2002, students can now enter higher 
education via multiple channels rather than the original one channel. The Ministry of 
Education (MOE) is in charge of nation-wide educational and cultural affairs in Taiwan. The 
MOE has separated the administration of examinations and enrolment and has maintained 
multiple channels by which students may gain entrance to higher education since 2002. The 
MOE has also allowed multiple admission channels to universities, which include school 
recommendations, individual applications, and examination and placement. These new 
admission criteria recruit students with more diverse backgrounds than those recruited under 
the one-channel admission system. 
The multiple entrance channels have been assessed to validate the performance of the new 
system. Student retention is one performance metric used to evaluate the success of the 
changes made to the Taiwanese education system. 
Higher education in Taiwan is divided into two types: general higher education (public and 
private universities); and technical and vocational education (public and private 
university/institutes of technology). Thus, there are four types of higher education institutions: 
public universities, public university/institutes of technology, private universities, and private 
institutes of technology. In general, public institutions have higher selective admission 
policies than do private ones. The Taiwanese Government allocates more resources to public 
institutions, so students enrolled in public institutions have greater access to educational 
resources.  
Students enrolled in general universities always come from senior high school while their 
counterparts in technical universities come from senior vocational high school. Students in 
these two types of institution have differing academic expectations. Those enrolled in 
technical universities expect to learn technical skills rather than academic abilities. For each 
institution type, there are both public and private institutions. In our research, attention is 
centred on the vocational education system, which is the type of institution the investigator 
has included for analysis.  
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Apart from the changes in the Taiwanese education system, there is another challenge facing 
the IT industry. The IT industry is the most significant industry in Taiwan as the revenue 
amount of IT production is high, and the IT workforce has not been in decline as much as that 
of western countries. The salary for graduates is still higher than that offered by many other 
fields. The number of higher education institutions in Taiwan increased from 141 to 162 
between 1999 and 2008, as shown in Table 2-1, and each new institution has an IT school.  
Table 2-1 Number of higher education institutions in Taiwan 
Academic year 1999 2000 2002 2004 2006 2008 
Number of institutions 141 150 154 159 163 162 
 
However, because the birthrate is declining, the rate of increase in the number of higher 
education students has been declining also. As shown in Table 2-2, there was only a 1.75% 
increase in the number of students in 2008 compared to 13.57% in 2002. Moreover, the 
numbers of dropout students were 96,489 and 10,852 in 2004 and 2005, respectively. In 
particular, IS student numbers have declined also. 
Table 2-2 Number of students enrolled in higher education institutions 
Academic year Number of students Percentage increase 
2008 1,335,324 1.75% 
2006 1,312,306 2.14% 
2004 1,284,781 3.59% 
2002 1,240,292 13.57% 
2000 1,092,102 -- 
Table 2-3 shows that the number and the percentage of IS student are declining in a private 
institution in which the investigator lectured, from 18.9% to 9.8% in 2002 and 2008, 
respectively. Although the IT workforce in Taiwan has not experienced a significant decline 
and the average salary in this industry remains higher than most other fields, the enrolment 
rate for IS courses continues to decline. Retaining students in the IS discipline has thus 
become an important concern for IS schools and academics in Taiwan. 
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Table 2-3 Number of IS students enrolled at a private institution 
Academic year No. of IS students Total no. of students % 
2008 245 3,507 9.8% 
2007 341 3,196 10.7% 
2006 326 2,921 11.2% 
2005 350 2,665 13.1% 
2004 382 2,234 17.1% 
2003 289 1,530 18.9% 
 
Since the IT workforce remains in high demand in Taiwan, students are motivated to enter the 
IT field because starting salaries are higher than those for most other bachelor’s degree 
graduates in other fields and good employment opportunities can be expected for new 
graduates. Students who take an IT major come from widely diverse backgrounds and are 
more likely to drop out or transfer to other majors because of difficulties with learning 
computer programming, so IT schools are facing various student retention issues. Therefore, 
there is a need to develop a model of IT student retention for the new generation of higher 
education students in Taiwan. This will not only entail an evaluation of the education 
revolution in Taiwan, but will also be beneficial to institutions in enhancing their 
understanding of the persistence of the new generation of students. 
2.2.3 Evolution of the IT Discipline 
This research is aimed at investigating student retention in IT-related disciplines. The terms 
‘IT’, ‘IS’ and ‘CS’ are here defined for the purposes of this research. The term IT equates to 
its common, global usage to cover all computing-related fields in the late 1990s (Chin, 2008). 
In early 2000, the terminology ‘IT’ was transformed into ‘ICT’ (information communication 
technology), which covers the engineering and hardware side of IT (Chin, 2008). ICT is a 
broader concept than IT and represents the emerging integration of these disciplines, as shown 
in Figure 2-2.  
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Different aspects of the IT and IS disciplines are now discussed. The IT discipline 
encompasses the study of all areas of computing, such as computer hardware, software, data 
and networks (Granger, et al., 2007), whereas the IS discipline focuses on the information 
aspects of IT and how IT is used to provide technology resources for businesses and other 
organisations (Laudon & Laudon, 2002).  
The Association of Computing Machinery (ACM) defines IT as the proper use of 
technologies by which people manipulate and share information in its various forms, such as 
text, graphics, sounds and video, and they define CS as the study of computers and 
algorithmic processes, including the principles, hardware and software designs, applications, 
and their impact on society (The ACM K-12 Task Force Curriculum committee, 2003). CS 
and IT have a lot in common, but are not identical.  
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Figure 2-2 Evolution of the IT discipline over the past three decades 
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According to the definition provided by the ACM (The ACM K-12 Task Force Curriculum 
committee, 2003), some CS topics overlap with IT, but some are completely different and not 
relevant to an IT curriculum. For example, some of the practical dimensions of CS are shared 
with IT, such as working with text, graphics, sound and video. However, whereas IT 
concentrates on learning how to use and apply software as a tool, CS is concerned with 
learning how these tools are designed. 
The structure of the proposed ACM-IS (The ACM K-12 Task Force Curriculum committee, 
2003) curriculum model developed in 2007 comprises six core topics: (1) foundations and 
role of informatics; (2) data and information; (3) systems analysis and design; (4) IT 
infrastructure; (5) project management; and (6) application development. 
The ACM-CS model identifies the following core subjects in 13 distinct areas: (1) algorithms 
and complexity; (2) architecture: digital logic, data representation, I/O and communications, 
CPU design, networks and distributed computing; (3) discrete structures; (4) graphics and 
visual computing; (5) human-computer interaction; (6) information management; (7) 
intelligent systems; (8) net-centric computing; (9) operating systems; (10) programming 
fundamentals; (11) programming languages; (12) social and professional issues; and (13) 
software engineering. 
According to the ACM-IS and ACM-CS (The ACM K-12 Task Force Curriculum committee, 
2003) discipline models, some content overlaps, such as programming course; database 
design and maintenance; project management; networking architecture; and web page design. 
The CS discipline emphasises the skills of designing, implementing and maintaining complex 
software systems.  
In the present research, the terms ‘IT’, ‘IS’ and ‘CS’ follow the definitions proposed by the 
Joint Task Force for Computing Curricula 2005 (Shackelford, et al., 2006). The Joint Task 
Force is a collaborative project between the Association for Computing Machinery, the 
Association for Information Systems, and the Computer Society. In this project, IT, IS and CS 
are defined as follows:  
• IT in the broadest sense refers to all computing and is used here when discussing 
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employment opportunities, and when referring to both the IS and CS disciplines. 
• IS refers to academic programs which emphasise the information aspects of information 
technology and how this technology is used to resolve business problems. 
• CS refers to the academic program which covers computing principles, hardware and 
software designs, applications, and technology-oriented skills.   
Additionally, in Taiwan, the Information Management (IM) discipline commonly refers to IS 
and is a school or department within the business portfolio. 
2.3 Student Retention Issues 
Student retention is an important issue in higher education institutions as it measures and 
reflects institutional effectiveness. It is essential that institutions undertake efforts to design 
intervention programs aimed at retaining students at a high risk of dropping out.  
The consequences of student attrition not only impact on students, but also on the institution 
and the broader society. We discuss the cost of student attrition first, then consider which year 
of study places students most at risk of dropping out. It is identified that those students at the 
highest risk of dropping out are first-year students, as this is the transition time from high 
school to higher education. We then discuss the importance of retaining first-year students.  
When examining the issue of student retention, the effects of the student population need to 
be addressed to acknowledge the uneven findings gathered from different student populations.  
Prior to describing the three issues related to student retention, we introduce the meaning of 
the terms ‘retention’, ‘attrition’ and ‘persistence’:  
Attrition is defined as students who fail to re-enrol at an institution for consecutive semesters.  
Retention is defined as students who stay at the same institution from one semester to the 
next. 
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Persistence is defined as the commitment of a student to stay within a particular higher 
education institution from the first year through to completion of their degree.  
The meanings of retention and persistence are taken to be equal in this thesis, while attrition is 
taken to have the opposite meaning. 
2.3.1 Cost of Student Attrition  
With regard to the benefits of higher education, the returns to individuals include higher 
incomes, more satisfying jobs, better health care, greater consumer and investor efficiency, 
and more rewarding leisure activities (Kerr, 1997). The results from the Cooperative 
Institutional Research Program (CIRP) national survey in the US demonstrated that the top 
reasons why students attend higher education include: (a) to gain the skills and knowledge to 
get a better job; and (b) to gain the skills and knowledge to make more money. From an 
individual standpoint, persistence in obtaining a degree will likely bring the benefit of 
increased job security compared to less-educated individuals (Sax, et al., 2002).  
From the standpoint of higher education, students who drop out during their first year 
represent the loss of three or four years of tuition and not one. The cost of recruiting students 
could be calculated by dividing the total expenditure for recruitment by the total number of 
new students. However, the cost of retaining students has a significant effect on the loss 
suffered by institutions when students do not continue. It takes four first-year students who 
drop out after one year to equal the income generated by one student who stays for four years.  
From the standpoint of society, higher education graduates are nearly 30% less likely to 
commit a crime than their less-educated counterparts (Braxton, 2000). The returns to society 
include higher productivity, higher tax contributions, greater citizen participation and greater 
tolerance among cultural groups (Hossler & Bean, 1990).  
According to the Loss function of Veenstra’s study (2009), for each student who drops out of 
an institution, there is a loss in revenue, such as tuition fees. As a result, attrition from an 
institution can be viewed as a loss function. A loss can be attributed for each of the four 
decisions related to retention, which are: (A) retained in same institution; (B) retained in same 
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institution but transferred to another major; (C) transferred to another institution; and (D) 
dropout. These losses are shown in Figure 2-3. When students transfer to another institution, 
the loss occurs in the initial institution only, as identified in point C in Figure 2-3. Once 
students drop out, the loss impact on students, the institution and society, as presented in point 
D in Figure 2.3. Point D representing dropout has the highest loss of all of the points. 
Retention activities are therefore more viable than recruitment for higher education 
institutions. 
Lo
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Figure 2-3 Loss functions related to retention/attrition of students (Veenstra, 2009) 
 
Given the three perspectives, one of the biggest challenges for higher education institutions is 
to predict the paths of students (Luan, 2004). Institutions need to know which students will 
enrol, which ones will require assistance to complete their degree requirements and which 
ones will drop out. 
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2.3.2 Retention of First-Year Students 
Numerous studies highlight the identification of factors that affect attrition. Student 
performance in the first year of studies is found to be the strongest retention predictor for new 
students in their first year (Herzog, 2005). In Australia, a study found that one third of all 
students failed to graduate and about half of these dropout students withdrew in their first year 
(Department of Education, 2000). Another study on the trend in Australian universities 
showed that one third of first-year students consider dropping out during their first semester 
of studies (McInnis, et al., 2000). First-year student retention has become a major concern in 
higher education. 
In the United States, half of all dropout students withdrew from higher education during their 
first year (Mortenson, 1998). Statistics also indicate that in the US, more than 40% of all 
tertiary education entrants leave their institution without obtaining a degree, and 75% of these 
dropout students leave in the first two years of their education (DeShields, et al., 2005). The 
annual report on student retention and graduation rates (Gonzalez, 2009) described that the 
attrition rate of first-year students in the period 1988–2008 was about 30%. It also showed 
that the retention rates of both private and public institutions had been in decline since 2006, 
as shown in Figure 2-4. Public institutions had a retention rate of 70.9%, and private ones had 
one of 72.9%. 
Research reveals that the first year of studies is a critical time for students to drop out. During 
the transition time from high school to higher education, incoming students must learn to 
adjust to academic tasks and a new social life. The present research examines the all-year 
level students who are at risk of dropping out, but focuses on modelling first-year student 
retention. 
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Figure 2-4 Historical data for first-year student retention (US) 
2.3.3 Effect of Student Population on Student Retention 
Student retention has been extensively investigated. Factors affecting attrition and models of 
student retention have been identified, and diverse student populations investigated. Some 
research has investigated the effect of student population on student retention to reveal the 
different influences of different types of student population, such as students enrolled in 
different types of institution, in different study majors/disciplines, or from different cultures. 
In this section, we describe the relevant research on the effect of student population on 
retention. 
2.3.3.1 Effect of Study Major 
A number of studies have investigated the effect of study majors (or disciplines) on student 
retention. When examining the effect of study major, one study found that African-American 
students re-enrolled in the second year of higher education institutions studying high-demand 
disciplines such as business, health, engineering and computer science were more likely to 
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persist than those taking other majors (St. John, Hu, et al., 2004). By using academic score 
and learning experience to measure academic integration, another study found that dropout 
students from arts and education had higher scores than did science students (Johnson, 1996). 
Students with science and engineering majors are more confident in their ability to 
successfully complete academic requirements to earn higher grades and are more persistent in 
pursuing their majors (Lent, et al., 1984). Another study on engineering students revealed that 
four categories of dissatisfaction affect attrition: (1) academic and career advising; (2) 
engineering structure, curriculum and culture; (3) faculty; and (4) high school preparation 
(Haag & Collofello, 2008). These two studies had a similar focus on academic performance, 
yet the latter placed a greater emphasis on student interaction with faculty.  
A longitudinal study involving a cohort of nursing students was conducted, using instruments 
to measure personality, psychological factors, stress, coping and burnout. This study’s 
findings revealed that positive personality was more likely to burnout, and that personality 
was a significant predictor of attrition (Deary, et al., 2003). 
An investigation of CS schools found that students’ characteristics and the practices of CS 
schools affect student retention (Cohoon, 2001). Satisfaction with the CS major was the most 
important factor impacting on the success of students with a CS major (Lewis, et al., 2008). 
Both IS and CS schools face various student retention problems. Thus, there is sufficient 
evidence that major of study has a significant effect on student retention. 
Enrolments in IT-related academic programs have declined seriously. These falls in enrolment 
are likely an outcome of the decline in the number of IT-related job opportunities. Although 
there is no official report regarding the IT workforce in Taiwan, a report published by a 
private career consultancy company showed that IT jobs still occupied about 45% of the job 
market in 2001 and 2002. There is still a higher demand for an IT workforce than other 
business fields in Taiwan. A previous study (St. John, Hu, et al., 2004) has found that students 
taking high-demand study majors are more likely to persist than those in other fields. The 
objective of this present study is to focus on the IS major which has not yet been studied in 
Taiwan. 
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2.3.3.2 Effect of Institutional Type 
Types of educational institution have also been found to affect student retention. For example, 
institutions of a greater size and whose graduates have a superior capacity to gain higher-level 
occupations have lower rates of attrition than other types of institution (Kamens, 1971). 
According to Tinto (1982), the development of a model of student retention which specifies 
the type of educational institution is required.  
In Tinto’s model (1975), academic and social integration have important effects on student 
persistence. Academic and social integration have been found to affect persistence in both the 
long term (Pascarella, et al., 1986) and the shorter term (Napoli & Wortman, 1996) among 
two-year higher education programs. In contrast, in residential institutions academic 
integration has neither a direct nor an indirect effect on persistence; only social integration has 
any impact (Pascarella & Chapman, 1983b). 
Retention varies with selectivity and institutional type. The more selective an institution is, 
the more likely it is that first-year students will stay (Isher & Upcraft, 2005) and public 
institutions graduate a slightly higher percentage of students than do private ones (Scott, et al., 
2006). In the context of Taiwan where public institutions have better retention rates, types of 
institution need to be investigated on retention. 
In Taiwan, there are two higher education sectors, which are general education and vocational 
education. The distinction between the two systems was described in section 2.2.2. Generally 
speaking, private institutions have more difficulty recruiting students than retaining students. 
This present research focuses on the student population in private vocational higher education 
institutions. 
2.3.3.3 Effect of Diversity of Student Population 
Apart from the high dropout rate, universities have been faced with the inevitable challenges 
of diversity in the student population also. In Australia, higher education expanded rapidly 
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from approximately 534,000 students in 1991 to almost 800,000 in 2003. Accompanying this 
growth in student population has been an increasing diversity within the student population.  
In the UK, the participation rate is defined as the proportion of people aged between 17 and 
30 who have entered higher education for the first time in a particular academic year. The UK 
Census estimated that the participation rate for people from ethnic minorities in 2001–2002 
was 56% (Connor, et al., 2004). Moreover, participation rates for Asian and African people 
were 60% and 61%, respectively, whereas the rate for white people was only 38%. In the UK, 
people from different cultural backgrounds have been joining the higher education system 
more than ever before. 
The student population is nevertheless relatively homogeneous. Students from different social 
and cultural backgrounds, with difference experiences and varying levels of education bring 
with them different needs and academic potentials (McKenzie & Schweitzer, 2001). 
Institutions need to understand what kinds of assistance and intervention programs should be 
provided to these diverse student populations.  
Persistence of special admission students at a small university in the USA was evaluated by 
Laden et al. (1999). The results showed that neither the students’ individual characteristics nor 
their academic performance affected persistence. Learning a foreign language in high school 
was the significant predictor of graduation. In regard to demographic factors, attrition was 
found to increase with age and decrease with higher grades, while non-residents were more 
likely to drop out than were residents and international students (Murtaugh et al., 1999). 
Gender was also found to be significant for modelling retention when first-year grade was 
included, but failed to remain significant when institutional variables were included (St. John, 
et al., 2001). Demographic factors have various effects on students with special/general 
admission criteria. 
Thus, differences in student population, such as institutional type, selective university, and 
study major/discipline, have been investigated to reveal different results. As the admission 
criteria to enter higher education in Taiwan have changed since 2002, students with diverse 
academic backgrounds now can enrol in the same academic discipline. Students with different 
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academic backgrounds are investigated in this research to evaluate the new generation of 
students in Taiwan. 
2.3.4 Interventions to Retain IT Students 
Once research has identified the factors that affect attrition and developed models of student 
retention, the next concern is over the development of intervention programs aimed at 
retaining students. In a study of a US national centre for higher education management 
systems, their report reflected a three-decade commitment to assisting higher education 
students to complete their degrees (Beal & Pascarella, 1982). The three programs they offered 
were: (a) academic stimulation and assistance: challenge in and support for academic 
performance; (b) personal future building: the identification and clarification of student goals 
and directions; and (c) involvement experiences: student participation/interaction with a wide 
variety of programs and services on campus. 
Another study reported that the greatest contribution towards retention fell into three 
categories: (1) first-year program: including first-year seminar, learning communities, and 
integration of academic advising with first-year programs; (2) academic advising: including 
advising interventions with selected student populations, increased advising staff, interaction 
of advising with first-year transition programs, academic advising centres, and centres that 
combine academic advising with career/life planning; and (3) learning support: including a 
comprehensive learning assistance centre/lab, reading centre/lab, and required 
remedial/developmental coursework (Habley & McClanahan, 2004).  
Both reports outlined above identified that academic assistance, including learning and 
teaching strategies and interaction with the environment are key factors behind retaining 
students and future career building for students. Some studies have proposed interventions 
that involve these two elements to enhance IT student retention. 
In relation to academic assistance, a number of researchers have suggested interventions to 
enhance the academic performance of IT students which involve changes to the IT curriculum 
and changes to the learning environment. IT-based curriculum is subject to change and 
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expansion as the underlying technologies change. The IT curriculum must retain the core 
content which covers the technology needs of the near future. A flexible IT curriculum that 
reflects current technologies and greater levels of industry interaction could better motivate 
students to persist with their studies.  
One study proposed and outlined a new course that closely aligns the IT curriculum with 
industry needs (Miertschin & Willis, 2003). Miertschin and Willis proposed a new course 
delivery model to convey industry needs through an IT course. Students need to learn about 
technology in the context of IT application aimed at achieving the goals of an organisation. A 
transitional course delivery model is not appropriate, such as sitting at desks with an instructor 
lecturing. A blend of technologies and planned class meetings was suggested. 
This blended approach, involving a well-equipped lab staffed with assistants, was expanded to 
serve students in a new course. In this course students attend planned and scheduled class 
meetings on campus and interact with the instructor and course assistants. This approach 
increases the integration between students and staff. 
Certain types of IT course content have also been suggested to improve student retention. 
Most IS programs within business schools issue the introductory IS course and a basic 
computer concepts course. In these introductory courses, both information systems concepts 
and computer literacy are taught. Often these classes are designed for new students, who 
might only have knowledge of technologies such as email, the Internet, and instant messaging, 
and no knowledge of the embedded architecture. 
As these introductory courses are extremely important for new students to obtain better 
understanding on what IS is and what the future they are going to. Choosing the right contents 
will likely enhance student’s interesting and reduce withdrawal behaviours. 
A recommendation on course content in the IS discipline has been made by (George, et al., 
2005). In their recommendation, IT concepts and applications are embraced. Another author 
argued that students need to understand that IS is much more than technology—it is about 
enabling strategic objectives and organisational effectiveness (Ives, et al., 2002). Key topics 
were depicted as follows: 
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• What are information systems? 
• How do information systems influence organisational competitiveness? 
• Why have databases become so important to modern organisations? 
• Why are technology infrastructures so important to modern organisations? 
• What is the role of the Internet and networking technology in modern organisations? 
• What are the unique economics of information and information systems? 
• How do information systems enable organisational processes? 
• How do organisations develop, acquire and implement information systems? 
• What is the nature of IS management? 
• What ethical, criminal and security issues do organisations face when using information 
systems? 
Another model of course content (Miertschin & Willis, 2003), in which the expected outcome 
is the creation of a new learning environment that consist of both a fixed and virtual learning 
environment in which students collaborate to learn the skills required for future employment. 
In particular, students are well trained in this course in both information literacy and 
information technology fluency. Under this proposal, the course content was organised into 
six modules: 
• Module 1: Information Literacy 
• Module 2: Information Technology Software 
• Module 3: Communication, Collaboration and Teamwork 
• Module 4: Information Technology Hardware 
• Module 5: Data Modelling and Databases 
• Module 6: Data Analysis 
As in these two course content models outlined above, new teaching strategies which strongly 
connect to the needs of business organisations are identified. Students who have recently 
graduated from school are not expected to be employed in high-level technical occupations 
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(Davis, 1997). Basic IT competency skills are available for them to pursue jobs such as web 
page design and maintenance. The jobs that are more deeply connected to the core business 
are those of senior employees. Project management and team-building skills are considered 
the key attributes employers look for when distinguishing among candidates who are 
otherwise equally technically qualified. 
There is a significant need also for the skills closely related to the core business of 
organisations. These skills emphasise the knowledge base needed to solve business problems 
and accomplish goals by gathering, analysing and creating information and expertise. The 
communication technologies of e-business, the Internet, wireless computing, and the ways to 
access to information are included within this knowledge base. The IT/IS course concept and 
content should facilitate students’ future career development and motivate their interest to 
remain in the course. 
In one study (Crenshaw, et al., 2008), twelve factors were examined that affect success in an 
introductory computer science course. These include: gender; maths background; attribution 
for success/failure (such as luck, effort, difficulty of task and ability); self-efficacy; 
encouragement; and comfort level in the course. The outcome variable was measured by the 
mid-term course grade. Because of the high attrition rate in this course, mid-term grades were 
used to determine success in the course to enable the inclusion of those students who dropped 
out of the course before the end of the semester. The results revealed that 3 of the 12 factors 
had significant effects on course success. These were: comfort level, maths background, and 
attribution to success or attribution to failure, which are all described below. 
•  Comfort level: this relates to the anxiety level experienced by students while working 
on computer assignments, the perceived difficulty of course, the perceived 
understanding of concepts in the course as compared with their classmates, and the 
perceived difficulty of completing the programming assignments. 
•  Maths background: measured by the number of semesters of high school maths courses 
the student has previously completed. 
•  Attribution to success or failure: this relates to the student’s rating of possible reasons 
for their success or failure on the mid-term exam. For example, the variable measured 
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the student’s perception of his or her failure in this course. This might take account of 
the difficulty of the task, the efforts made, or luck.  
Based on the above findings, it was suggested that the environment in the introductory CS 
course should encourage students to ask and answer questions, and ensure that students feel 
comfortable and not intimidated by any aspect of the course. Such an environment will also 
facilitate the integration of students with academic staff and peers, and more chances for 
students to consult with academic staff and teaching assistants. Regarding the attribution to 
success, attributing success to luck displayed a negative correlation with the mid-term grade. 
The lecturer should encourage students to match their class assignments to their exam 
questions and to encourage their efforts on assignments and exams. Students will soon 
perceive that luck is not the reason for their success, but their efforts are. 
Students enrolling in IT disciplines are not expected to have prior programming experience, 
and computing experience is not a prerequisite. Many interventions have been created to help 
students develop their programming skills. Many students give up and turn away from 
science-related courses due to the failure of introductory courses to motivate them. Students 
who enrol in the IT discipline come from varying backgrounds, so one might have no prior 
experience in a programming course, while another may have taken more than one 
programming courses in high school. Based on these diverse experiences, students will have 
differing work aspirations. Some believe they will be employed as programmers within 10 
years, while others are not planning to follow programming as their future job. Confronted 
with this diversity of academic backgrounds and motivations, an approach—namely the 
self-paced approach—to partition the course into cohorts has been proposed and examined by 
Gill and Holton (2006).  
A program was conducted by Peckham et al. which integrated mentoring practice and 
problem-based learning to increase CS student retention (Peckham, et al., 2007). Of note was 
the CS students’ recognition that academic study is a collaborative experience requiring 
communication skills to complete and disseminate one’s work. It is easy for academic staff to 
expect that students are comfortable with the many roles and tasks of a computing 
professional, including the ability to work with others who are more experienced. A fear of 
working with a team who are far more experienced is a real fear for many students exiting the 
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university and entering their chosen industry. This finding implies that student interaction 
with the learning environment will enhance CS student retention. 
Self-paced design is a teaching model which allows students to process information at their 
own pace. The class is divided into two or three groups. The well-prepared students will forge 
ahead quickly; and the less knowledgeable and experienced in terms of programming can take 
the time needed to master the fundamentals. 
This self-paced format is based on three systems: (a) content delivery, extensive multimedia 
aids and web content to support lecture materials and to replace the classroom lecture; (b) 
peer support, peer tutoring and assignment validation; and (c) progress monitoring—an 
administrative information system developed to track student progress and respond to students 
weekly. 
The results of implementing the self-paced approach in Gill and Holton’s (2006) study 
indicated that the withdrawal rate dropped from 31% to 19%. Students who participated in 
this approach supported the peer assistance and group activities as well. The course also 
outperformed all other programming courses in the school on student evaluations. 
A case study conducted by (Crenshaw, et al., 2008) investigated two aspects of CS student 
retention: community identity and community relationships. The community was defined as 
the CS discipline. They conducted a 10-month study at the University of Illinois at 
Urbana-Champaign. The study included an interview and surveyed CS undergraduates to 
obtain their perspectives on mentoring, career plans, teaching, diversity, and the work–life 
balance. Students responded to questions related to the two issues proposed by the study, 
which were community identity and community relationships. 
• Community identity represented the perception that students were committed to the 
computer science discipline.  
• Community relationships represented the level of student satisfaction about their 
mentoring relationships and networking contacts. 
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The results indicated that a lack of interaction between students and academic staff affected 
students’ sense of identity as CS students. Based on the suggestions offered in the interviews, 
increasing student–professor interaction and student interactions with academics was 
proposed. In addition, social activities were suggested to enhance this sense of identity. 
These interventions described above mostly focused on improving IT students’ academic 
performance. In particular, they examined academic performance in introductory computing 
courses. For newly arrived students, the new environment of the university, which differs 
from the high school milieu, can be a cause of stress. Moreover, a course which is extremely 
new to students can increase their study difficulties. A well-organised and planned 
introductory course can provide new students with a broad understanding of what they are 
going to study and what their future career might involve. Their improved knowledge of IT 
concepts will thus enhance their persistence in the institution. 
Some of the interventions focus on the interaction with academic staff such as students’ 
‘comfort level’ in introductory courses. A good comfort level implies academic integration 
and even social integration. When students have more interaction with academic staff and 
peers, they feel more at ease and more likely to continue their study. The other factor 
examined for CS student retention—community relationship—represents the student’s 
relationship with academic staff and peers, which relate to academic integration and social 
integration, respectively. 
Community identity involves the student’s commitment to the goal of completing their 
tertiary degree. When students have a sense of the CS community identity, their perceptions 
of the CS major are more positive and they have expectations to learn from the CS discipline. 
They have a sense of their future career in the CS workforce and are committed to this goal. 
These intervention strategies all relate to academic engagement, social interaction and goal 
achievement. Torres & Solberg (2001) also suggested the design of intervention programs 
aimed at building self-efficacy. They emphasised that self-efficacy has significant effects on 
student retention. Self-efficacy in the curricula could improve self-efficacy in terms of 
individuals receiving adequate demonstrations from role models, encouraging mentors and 
educators, and students learning to manage the anxiety associated with challenging activities 
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(Solberg, et al., 1998). Curricula could also include the campus support services, and the 
requirement that students work in collectives with whom they must meet during office hours 
as part of preparation for a group project. These curricula would enhance students’ 
engagement in their study environment and improve the retention rate. 
With this understanding of the issues and problems faced by IT educators and of the IT 
interventions described above, we now turn to a summary of the literature on student retention 
to discuss the predictors of attrition and models of student retention. Based on the knowledge 
offered by the related work, we then propose a conceptual model for IS students. 
2.4 Foundation Theories of Student Retention 
Student retention has been an issue facing higher education for more than 70 years (Braxton, 
2000). Numerous studies have focused on predictors and models in examining the 
phenomenon of student attrition. In this section we review the literature on student retention 
to discuss the most influential models of student retention. These are Tinto’s (1975), Bean’s 
(1980) and Cabrera et al.’s (1993) models. The framework of our proposed conceptual model 
is based on these models. The factor of self-efficacy, derived from psychological theory, is 
also discussed and included in our proposed conceptual model. 
In addition, studies which have investigated specific factors affecting retention are presented. 
These factors include student entering characteristics and schooling experiences. These 
factors commonly exist in the form of data in student information systems, and include gender, 
residency, academic score and enrolment status. We apply these factors to formulate a 
predicting model to classify students into the category of persistence or of dropout. 
2.4.1 Tinto’s Model 
The most famous model of student retention is Tinto’s model (1975), which has been cited 
more than 775 times (Braxton, et al., 2004). The model was proposed in 1975 through the 
work of Spady (1971) and formed the theoretical foundation on which research has been 
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primarily built over the last couple of decades. The models of Spady and Tinto were 
influenced by Durkheim’s (1961) theory on suicide.  
The suicide theory of Durkheim identified that the likelihood of an individual committing 
suicide varies inversely with the degree of their integration into religious, domestic or 
political society. In the case of students, social integration reduces the likelihood of dropout. 
Durkheim stated that ‘suicide varies inversely with the degree of integration of the social 
groups which the individual found a part’ (Durkheim, 1961). This concept determines that the 
greater a student is integrated into an educational institution, the lower is the probability that 
the student will drop out. 
The primary underlying concept of Tinto’s model is the level of a student’s integration into 
the social and academic systems of the higher education institution, which determines their 
persistence or dropout behaviour. The higher the degree of integration of the individual into 
the higher education system, the greater will be their commitment to the specific institution 
and to the goal of higher education completion, leading to persistence. Without integration, 
the greater will be the likelihood that a student will drop out. Both academic and social 
integration have an influence on goal commitment and commitment to the institution 
(hereafter, ‘institutional commitment’). Academic integration has a more direct impact on 
goal commitment whereas social integration has a stronger effect on institutional 
commitment.  
Tinto’s model explained a student’s decision to depart as a longitudinal process. The 
establishment of peer groups and academic staff interaction engender the social integration of 
students within institutional social systems. This combination affects the decision to persist 
and reduces the probability of a decision to drop out. Tinto’s model is divided into six phases 
as follows, and as shown in Figure 2-5. Two of the six phases focus on students’ academic 
and social integration into the institution. 
A. Pre-entry attributes: family background, skills and abilities, prior schooling  
B. Goals/commitments: intentions, goals and institutional commitments, external 
commitments 
  
40
C. Institutional experiences: academic system: academic performance and academic staff 
interactions; social system: extracurricular activities and peer group interactions 
D. Integration: academic and social integration 
E. Goals/commitment: intentions, goals and institutional commitments, external 
commitments 
F. Outcome: departure decision. Positive academic and social integration leads to students’ 
commitment to their goals and ultimately to the institution. Without integration, the 
greater will be the likelihood that a student will depart. Ultimately, without both social and 
academic integration, the persistence of students will vary, but the importance of 
individual integration has been highlighted. 
 
Figure 2-5 Tinto’s Student Integration Model (1975) 
In 1993, Tinto identified three stages of student adjustment to higher education, which were: 
separation, transition, and the success/failure in higher education (Tinto, 1993). Students who 
drop out from higher education experience all three stages: (1) the separation from former 
communities such as family, high school, or area of residence; (2) the difficulty of transition 
into higher education life, the degree of which can depend on the difference between the 
norms of the past and the norms required for integration into the new higher education 
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institution; and (3) failure in study. Tinto’s two models (1975, 1993) share the same concept 
of the importance of integration in the education environment. 
Extensive validations have been performed to find variables that can explain student attrition. 
Academic and social integration, and institution commitment—which are derived from 
Tinto’s model—have been found to be the most influential factors. Tinto’s model proposed 
that retention is influenced by student’s academic and social integration, and goals and 
institutional commitments. Some research has gathered results consistent with Tinto’s theory. 
For instance, Pascarella and Terenzini (1979) identified lack of integration into the higher 
education environment, due to insufficient contact with members of the institution, as perhaps 
the most important predictor of student withdrawal. A study of completion by students who 
began at higher education institutions (Pascarella, et al., 1986) demonstrated that academic 
and social integration had the most consistently positive effects on long-term persistence of all 
the variables in the study. Academic and social integration were also found to be associated 
with institutional commitment (Berger & Milem, 1999). A study conducted on a diverse 
sample of students—comprised of 70% white, 13% Asian, 8% African, and 3% Latino 
students—supported Tinto’s theory that academic and social integration indirectly affects 
retention (Beil, Reisen, Zea, et al., 1999). Another study conducted by Beil, Reisen, Zea et al. 
(1999) found that for all cultural groups, the greater the degree of academic and social 
integration, the greater will be the student’s commitment, which will in turn positively affect 
retention. Academic and social integration have thus been supported as important factors. 
Several researchers revised and applied Tinto’s model to facilitate their models of student 
retention. Research models that include Tinto’s model, at least in part, are as follows: 
• An integrated model which combined both Tinto’s and Bean’s models (Cabrera, et al., 
1993) found that both provided unique insights and that they also measured similar 
constructs. Tinto’s model appeared to be more robust in terms of the number of hypotheses 
validated (70% vs. 40%), although when judged in terms of variance explained in the 
persistence criterion, Bean’s model was found to explain more of the variance observed 
(44% vs. 38%).  
• Pascarella’s model (1979) expanded on Tinto’s theory (1975) with the inclusion of 
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Institutional Integration Scales which are designed to measure academic and social 
integration and goal and institutional commitment. In this model, student 
background/experience of secondary school, and structural/ organisational characteristics 
of institutions, directly impact on the higher education environment. The quality of student 
efforts, student background/experience of secondary school, and interactions with agents 
of socialisation all directly influence learning and cognitive development. 
• A college impact model (Berger & Milem, 2000) included the effects of student 
demographic and background characteristics. This model also indicated that institutional 
structural and demographic characteristics (e.g. institutional size, private vs. public, 
selectivity, institution type, and location) influence student outcomes. The model 
connected the concepts of social and academic experiences to the notion of social and 
academic integration found in Tinto’s model. 
• A retention self-study framework was developed by Woodard, Allory and De Luca (2001). 
This model draws heavily from the research of Tinto (1975), Bean (1980, 1983), Astin 
(1984), and Pascarella (1980). The model identified four factors that affect an institution’s 
ability to retain and graduate its students: (1) student characteristics, (2) institution-wide 
characteristics, (3) good academic practices, and (4) good student services practices. 
• Another mixed model (Titus, 2004) utilised constructs from a student attrition model 
(Bean, 1980) and a college impact model (Berger & Milem, 2000) to examine the extent to 
which persistence is influenced by the institutional context. This model supports Bean’s 
claims that persistence is positively influenced by student academic background, higher 
education academic performance, involvement and institutional commitment, but Bean’s 
student attrition model does not fully explain the differences between institutions. After 
taking into account student-level predictors, institutional size helps to explain differences 
of persistence between institutions.  
‘During the 1990s, Tinto’s theory of student departure reached an almost paradigmatic 
position in student persistence research circles’ (Braxton, 2000). We revise and extend 
Tinto’s model in our research. 
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2.4.2 Bean’s Model 
Another influential model is Bean’s model (1980, 1985), which was derived from the theory 
of organisational turnover. The major finding of Bean’s theory identified that students leave 
higher education institutions for reasons similar to those that cause employees to leave work 
organisations. Bean’s model initially adopted Price’s (1977) model of attrition. In Price’s 
model, organisational determinants, such as pay or status within the organisation, can affect 
the degree of employee satisfaction, which can in turn lead to employee retention or attrition.  
With respect to employee turnover, employees decide to retain a job based on their 
satisfaction. An employee’s level of satisfaction is affected by organisational determinants 
such as salary and their relationship with their colleagues. Bean emphasised that a similarity 
existed between why students leave a university and why employees quit a job. In particular, 
he compared organisational determinants to the environment of a university. A university with 
a supportive environment can be expected to have a positive impact on student satisfaction, 
whereas a university that is not viewed as supportive would engender decreased student 
satisfaction. 
Bean’s model recognised that factors external to the institution can play a major role in 
affecting student decisions to drop out. The model utilised concepts related to student 
interaction (such as academic integration, social integration, and goal and institutional 
commitment) as well as organisational variables, environmental pull variables (i.e. external 
variables), and intention variables. In contrast to Tinto’s model, Bean’s model placed an 
emphasis on external factors. A complex interaction between internal and external variables 
influences the direction of a student’s intentions to either drop out or persist. In this model, 
‘dropout syndrome’ was used as a dependent variable, as shown in Figure 2-6. 
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Academic factors
Prematriculation academic performance
Academic integration
Social psychological factors
Goals 
Utility
Alienation
Faculty contact
Social life
Environmental factors
Finances
Opportunity to transfer
Outside friends
Socialisation selection factors
College grades
Institutional fit
Institutional commitment
Dropout 
syndrome
  
Figure 2-6 Bean’s conceptual model of the dropout syndrome (1985) 
According to Bean’s final model, academic, social-psychological and environmental factors 
are exogenous variables that have a direct impact on three endogenous variables. The three 
endogenous variables include tertiary education grades, institutional fit, and institutional 
commitment. The student’s grade is a significant factor driving intention to persist, and was 
considered equal to an employee’s pay in workplace organisations. In this model the 
dependent variable was student dropout behaviour rather than resignation which represents 
the actual re-enrolment behaviour. The student’s intention ultimately influences their decision 
to leave or persist. 
Drawing a comparison between Bean’s and Tinto’s model, the main differences are the 
relation between academic performance and intellectual development, and the expected 
relationship between goal commitment, institutional commitment and dropout behaviour. 
Bean argues that the social-psychological variables (such as goals or alienation) are similar to 
the family background and individual attributes in Tinto’s model. Regarding the relationship 
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between goal commitment, institutional commitment and dropout behaviour, Tinto (1975, 
1993) identified that goal and institutional commitment both directly affect dropout. In 
contrast, Bean (1985) proposed that institutional commitment and institutional fit directly 
affect dropout syndrome rather than dropout behaviour. 
The other distinction between Tinto’s and Bean’s models is the impact of academic grade. 
According to Tinto, enhanced grade performance leads to academic integration which in turn 
improves retention, whereas Bean argues that grades have a direct effect on dropout syndrome. 
We incorporate Tinto’s idea of grades impacting on academic integration in our proposed 
model. 
2.4.3 Cabrera et al.’s Model 
Both Tinto’s and Bean’s models have been examined in relation to individual factors as 
opposed to investigating the entire models. In particular, academic and social integration are 
mostly examined and have been supported as important factors. An integrated model which 
combined both Tinto’s and Bean’s models was developed by (Cabrera, et al., 1992) to offer a 
holistic framework for understanding the higher education persistence process.  
Cabrera et al. (1992) recognised the consistencies of these two models and combined the two. 
In the formulation of their model, both Tinto’s and Bean’s models were examined. The results 
demonstrated that persistence is affected by a variety of student and institutional 
characteristics, as shown in Figure 2-7. There was some overlap between these two models: 
for example, ‘courses’ vs. ‘academic integration’, and ‘institutional commitment’ vs. 
‘institutional fit and quality’ were terms that represented the same scales (Cabrera, et al., 
1993). The results of the integrated model overall support the propositions claimed by the 
other two models. 
Tinto’s model emphasised that integration into the new education environment is the most 
important factor affecting dropout. Bean’s model emphasised that a student’s persistence is 
dependent on their academic variables, environmental variables such as financial factors and 
encouragement from others, and social integration. Cabrera et al. (1993) integrated the Tinto 
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model and the Bean model, finding that both provided specific and valuable perspectives, but 
also used some similar constructs (Hoyt, 1999). 
Academic 
integration
Social 
integration
Goal 
commitment
Financial 
attitudes
Encouragement 
from others
Institutional 
commitment
Intention to 
persist Persistence
GPA
  
Figure 2-7 Cabrera et al.’s merged model (1993) 
 
The relationships among academic and social integration constructs, as well as those among 
commitment constructs, were consistent in both models. Additionally, evidence was found for 
the influence of external factors on academic integration, as well as the effect of 
encouragement from others on institutional commitment. These structural relationships are 
shown in Figure 2-7 above. The results indicated that when the two theories were merged into 
one integrated model, a more comprehensive understanding of dropout behaviour, driven by 
individual, environmental and institutional factors, was achieved. Furthermore, students’ 
intention to re-enrol was found to be highly predictive of actual student dropout behaviour. 
This present study uses the integrated model as a framework to examine IS student retention. 
The factor of intention to persist is used to predict the actual persistence behaviour as revealed 
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in Bean’s model, and the relationship between academic grade and academic integration is 
measured, on the basis of Tinto’s model. 
2.4.4 Demographic and Academic Performance Factors 
Apart from the theoretical models of student retention, some studies have also investigated 
specific factors on retention, such as students’ ethnicity/race and gender (Blecher, et al., 2002), 
study major/discipline, financial status (Belch, et al., 2001), higher education academic 
performance (Knight & Arnold, 2000), and admission status. These individual student 
demographic and academic performance variables can be generally obtained from the student 
information system or enrolment system of an institution. We discuss these factors and 
formulate a framework for our predictive model to identify students as either in the 
persistence or the dropout category. 
The most popular student entering characteristics in the research are: sex, age, ethnicity/race, 
prior academic experience, socioeconomic status, and familial support—which have all been 
examined as important factors on retention (Isher & Upcraft, 2005; Reason, 2003). Academic 
experience includes attendance at orientation, on- or off-campus housing, extracurricular 
involvement, financial aid, academic advising, and academic performance. Academic 
performance, in particular, has been evidenced as an important factor (Adelman, 2006; 
Pascarella & Terenzini, 2005). 
A theory developed from Austin’s (1993) Input-Environment-Outcome (I-E-O) model 
identified that student outcomes (O) are a function of the environments they experience (E) 
and their input characteristics (I). In the I-E-O model, two kinds of variables need to be 
included to understand why students drop out: the entering characteristics of the students, and 
what students experience during higher education schooling. The importance of these two 
kinds of factors is also supported by the work of Adelman (2006).  
A longitudinal study conducted between 1991 and 1996 (Murtaugh, et al., 1999) used 
demographic factors such as age, gender, ethnicity/race, residency and study major to identify 
their significance for attrition. The results showed that attrition was found to increase with age, 
  
48
decrease with increasing secondary academic performance, and decrease with increasing 
higher education academic performance. Non-residents had higher attrition rates than did 
resident students. Gender was not found to be significant for attrition. 
The results of a study by Herzog (2005) that sought to measure the determinants of student 
retention indicated that the experience of first year, maths intensity, and financial aid all had 
significant effects on retention. Another study conducted at institutions offering four-year 
programs found that background and demographic variables, financial status, and academic 
ability were important factors on five-year persistence (Blecher, et al., 2002). By examining 
background characteristics, pre-enrolment perceptions, financial aid and academic 
performance, a study revealed that average credit hours strongly predicted retention (Knight 
& Arnold, 2000). These demographic and financial factors have been found to have a 
significant, though not total, effect on retention.  
The summary of the relevant research presented in Table 2-4 demonstrates the impact of 
student demographics and academic performance on student persistence. The first-year 
academic experience was found to be significant for persistence, such as experience of maths 
(Herzog, 2005), and recreation program (Belch, et al., 2001). Students’ backgrounds and 
socioeconomic status/financial situation have also been examined (Blecher, et al., 2002; 
Knight & Arnold, 2000) and found to impact significantly on persistence. Secondary school 
experience and entrance test score were investigated (Belch, et al., 2001; Herzog, 2005; 
Murtaugh, et al., 1999) and also found to be significant for retention.  
Other research has focused on specific factors that impact on student retention, as also shown 
in Table 2-5. First-year course experience (Sidle & McReynolds, 1999), study major (St. John, 
Hu, et al., 2004), admission status (Laden, et al., 1999), institutional support service (Lau, 
2003), and intention to leave (Okun, et al., 1996) were investigated and found to influence 
persistence. 
These entering characteristics—including gender, secondary school experience, 
socioeconomic status, and higher education academic experiences—are mostly found to have 
a significant impact on persistence. Moreover, these factors are readily accessible from 
student information systems or student registration systems. Students’ enrolment status can 
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also be obtained from these systems. Therefore, we utilise this convenient data to predict 
students who are at risk of dropping out.
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Table 2-4 Studies on the impact of demographics and academic performance 
Research title/reference Factors used Findings 
Measuring determinants of student return vs. dropout/stop out 
vs. transfer: an analysis of first- and second-year freshmen 
(Herzog, 2005) 
1. High school preparation
2. First-year academic 
performance 
3. Multi-institution 
enrolment 
4. Financial aid support  
First-year maths experience, maths intensity of the 
declared major, simultaneous enrolment at another 
university, and financial aid offers are important 
factors for student retention. 
Factors related to the system persistence of students seeking 
the bachelor’s degree at institutions offering four-year 
programs (Blecher, et al., 2002) 
Background and 
demographic variables: 
socioeconomic status, age, 
academic ability 
The effect of initial educational aspiration on 
persistence was realised completely through 
intermediary variables. Of the background and 
demographic variables in the model, socioeconomic 
status, age, and academic ability had significant total 
effects on five-year student persistence. 
 
Relationship between student recreation complex use, 
academic performance, and persistence of first-year students 
(Belch, et al., 2001) 
1. Demographic data: 
gender, ethnicity/race, 
residency 
2. Academic performance: 
high school GPA (Grade 
Point Average), high 
school rank, SAT/ACT 
score, first-semester 
GPA, first-year GPA 
Freshmen who used student recreation program 
persisted at a greater rate after one semester and after 
one year than their counterparts who did not use it. 
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Research title/reference Factors used Findings 
Towards a comprehensive predictive model of time to 
Bachelor’s degree attainment (Knight & Arnold, 2000) 
1. Background 
characteristics, 
2. Remedial course and 
summer freshman 
program participation 
3. Pre-enrolment 
perceptions 
4. Enrolment behaviours, 
5. Student experiences 
and perceptions 
6. Financial aid 
7. Academic outcomes 
Average student credit hour load per term, summer 
term enrolment, transfer credit hours, and number of 
failed courses were among the strongest predictors of 
total terms enrolled and total terms elapsed prior to 
graduation. 
Predicting the retention of university students (Murtaugh, et 
al., 1999) 
1. Age 
2. Sex 
3. Ethnicity/race  
4. Residency  
5. Department  
6. High school GPA 
7. First-quarter GPA  
8. Participation in 
educational 
opportunities program 
9. Enrolment in freshmen 
orientation course 
1. Attrition was found to increase with age, and 
decrease with increasing high school GPA and 
first-quarter GPA.  
2. Non-residents had higher attrition rates than 
resident and international students. 
3. Students taking the Freshmen Orientation Course 
appeared to be at reduced risk of dropping out. 
 
Similarities and differences between the college persistence of 
men and women (Leppel, 2002) 
Student ethnicity/race and 
gender 
Men and women show differences in their persistence 
behaviour. 
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Table 2-5 Studies on the impact of specific factors on student retention 
Title/Authors Specific factor Findings 
The freshman year experience: Student 
retention and student success (Sidle & 
McReynolds, 1999) 
assimilation courses This medium-sized, regional, predominantly white, public university study revealed 
that a freshman-year experience course has a positive influence on the persistence 
of some first-year students. 
What difference does a major make? 
(St. John, Hu, et al., 2004) 
study 
major/discipline 
1. Student academic performance is important. 
2. Student major fields influence persistence. 
Persistence of special admissions 
students at a small university (Laden, 
et al., 1999) 
admission status Special admitted students have lower graduation rate than regular admitted 
students. 
Institutional factors affecting student 
retention (Lau, 2003) 
institutional support 
service 
1. Institutional administrator: funding, academic support, manage multicultural and 
diversity, physical facilities 
2. Faculty: technology, hands-on computer experience, emphasis on teaching and 
learning, academic advising 
3. Students: student accountability, motivation, peer learning or tutoring, role 
models in the institution (staff, peers, family) 
Staying in college: Moderators of the 
relation between intention and 
institutional departure (Okun, et al., 
1996) 
intention to leave 1. The intentions of higher education students often degenerate over periods ranging 
from 14 to 23 weeks 
2. Students who intend to stay and to transfer alike, credit loads of 1–3 hours and 
semester GPAs below 2.00 are associated with an increased risk of institutional 
departure. 
3. The intention to transfer appears to be undermined by high levels of 
encouragement to stay and by moderate commitment to the goal of doing well in 
higher education. 
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Title/Authors Specific factor Findings 
A longitudinal study of the effects of 
academic and social integration and 
commitment on retention (Beil, Reisen, 
& Zea, 1999) 
academic and social 
integration 
This study demonstrated that academic and social integration does not have a direct 
impact on retention. Rather, academic and social integration influences students’ 
level of commitment to the university. Ultimately, it is students’ level of 
commitment, not the extent of their academic and social integration, which has a 
direct impact on retention. 
College student retention at a 
Midwestern university: a six-year 
study (Cambiano, et al., 2000) 
pre-collegiate 
academic 
preparation 
The higher the high school grade point average of entering freshmen, the longer 
they will stay on track towards graduation. 
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2.4.5 Psychological Theoretical Model 
When an individual enters an institution they bring with them psychological attributes based 
on particular experiences, abilities and self-assessments which will affect their academic 
outcomes. Different psychological attributes of higher education students result in different 
reactions to the new education environment. A psychological model proposed by Bean and 
Eaton (2001) indicated that psychological processes can refresh traditional retention models 
such that academic and social integration can be viewed as outcomes of psychological 
processes. Among the psychological factors in this model (Bean & Eaton, 2001), one 
important factor was self-efficacy assessments (Bean & Eaton, 2001). Self-efficacy theory has 
been thoroughly utilised by Bandura (1997) to explore the effect of self-efficacy on student 
retention. 
When self-efficacy theory was introduced (Bandura, 1977), it received thorough attention 
from vocational and counselling psychologists (Gore, 2006). Central to this theory is the 
concept that self-efficacy helps determine what activities individuals will pursue, the effort 
they will expend in pursing those activities, and how long they will persist in the face of 
obstacles. Self-efficacy predicts academic performance, persistence, and the range of career 
options considered after controlling for other variables such as ability and vocational interests 
(Lent, et al., 1986). 
Self-efficacy has been explored as a factor affecting student retention in a number of studies. 
Definitions of self-efficacy include: ‘self-efficacy is defined as an individual’s perception of 
his or her ability to act in a certain way to assure certain outcomes’ (Bean & Eaton, 2001), 
and ‘self-efficacy refers to one’s judgments about one’s ability to organize thoughts, feelings, 
and actions to produce a desired outcome’ (Bandura, 1986). As such, self-efficacy can be 
understood as an individual’s self-perception of their confidence to complete tasks—for 
example, an individual’s belief in his ability to complete an IT course, such that he does not 
transfer to another course or quit. When individuals have self-confidence in their own ability 
to achieve a task, they develop higher levels of persistence and higher goals around task 
achievement (Bean & Eaton, 2001), rather than taking the option of dropping out. 
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During the transitional period from high school to higher education institution, students 
interact with both the new institution and its representatives in the bureaucratic, academic and 
social realms, and people (parents, employers, old friends) outside of the institutions. Through 
the interactions with the bursar’s office (in terms of registration, financial aid and orientation), 
interactions with academic staff inside the classroom, and informal interactions with fellow 
students outside the classroom, the individual student experiences the new climate of this 
institution. While interacting with the institutional environment and its various features, the 
student experiences a series of self-assessments that can be described by several 
psychological processes. 
These self-assessments help students connect particular experiences they have had at the 
institution with their general feelings about higher education (Bean & Eaton, 2001). Poor 
academic performance is often indicative of difficulties in adjusting to the university 
environment and increases the likelihood of dropout (Murtaugh, et al., 1999). Since adjusting 
to a new environment is affected by individual psychology, retention at school can be 
predicted by a combination of achievement and the absence of physical/psychological distress 
(Close & Solberg, 2008). 
Many studies have examined the impact of the factor of self-efficacy on student outcomes. 
Students with high levels of self-efficacy perceive experiences of failure as challenges rather 
than threats (Jerusalem & Shwarzer, 1992). Students with higher levels of autonomous 
motivation to attend school report greater confidence (i.e. self-efficacy) in their academic 
abilities, and perform better academically.  
In addition, students with higher self-efficacy beliefs have reported less physical and 
psychological distress and higher levels of achievement (Close & Solberg, 2008). Another 
study using structural equation models to assess the relative importance of self-efficacy and 
stress in predicting academic performance outcomes identified self-efficacy to be a more 
robust and consistent predictor than academic stress (Zajacova, et al., 2005). Strong 
self-efficacy results in good persistence. 
One study examined a path model of Latino higher education students (of Spanish heritage 
and who were living in the western part of the US) on student persistence intention and health. 
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The results revealed that self-efficacy was directly related to persistence intention, and that 
self-efficacy was related directly to social integration (Torres & Solberg, 2001). This 
relationship was adapted to the conceptual model of the present study. 
 
 
Figure 2-8 Torres and Solberg’s student persistence model (2001) 
Some research supports the relationship between students’ self-efficacy and their academic 
performance. Self-efficacy can account for higher education student performance rather than 
standardised test scores and has been explored as a predictor of students’ academic success 
and persistence (Gore, 2006). This relationship between self-efficacy and both higher 
education persistence and academic performance has been supported by the research of others 
(Brown, et al., 1989; Lent, et al., 1986).  
In another meta-analysis study, self-efficacy was found to account for 14% of the variance in 
academic performance and 12% of the variance in academic persistence (Multon, et al., 1991). 
As shown in Figure 2-9, the investigator has illustrated the above findings via a graph which 
represents the relationships between self-efficacy, and both academic performance and 
academic persistence. These two relationships were also incorporated into the conceptual 
model of the present study.  
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Figure 2-9 Relationship between self-efficacy and student outcomes 
 
2.5 Proposed Conceptual Framework 
Research into student retention identifies the contributing factors to explain dropout behaviour. 
Specific factors and theoretical models are investigated and proposed as described above. Our 
aim in this research is to develop solutions for IT educators to improve IT student retention. 
Two ways to achieve this research aim are: (1) to identify students at high-risk of dropping 
out and suggest intervention programs; and (2) to model IS student retention to gain a better 
understanding of the dropout syndrome, and design cost-effective intervention programs. 
Based on the related research and according to our research aims, two conceptual frameworks 
are proposed. 
First, in seeking to identify at-risk students, student demographics, academic performance and 
financial factors are used to determine the predictors affecting attrition. As discussed 
previously in section 2.4.5, demographic attributes, academic performance outcomes and 
financial factors are generally available from the student information system of an institution. 
The experimental concept is used to identify at-risk students by utilising secondary data which 
is mostly available for every institution. The experimental concept aimed at seeking at-risk 
students proposed is shown in Figure 2-10. All of the independent variables are drawn from 
the student information system for every institution and examined. The dependent variable is 
the dropout behaviour. 
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Figure 2-10 Proposed predictive model of dropout 
 
Second, in order to model IS student retention, it must be noted that not only do student 
entering characteristics affect student retention, but also academic staff–student interaction 
both inside and outside the classroom can enhance persistence (Braxton, et al., 2000). 
According to Tinto’s theory, academic integration and social integration are the essential 
factors to evaluate an individual’s dropout behaviour. The correlation between an individual’s 
decision to commit suicide and a student’s decision to drop out of school was explored. An 
individual’s dropout behaviour is a complex decision and his/her perceptions of the institution 
manipulate that decision. As Tinto describes:  
‘Individual departure from institutions can be viewed as arising out of a longitudinal process of 
interactions between an individual with given attributes, skills, financial resources, prior 
educational experiences, and dispositions (intentions and commitments) and other members of 
the academic and social systems of the institution. The individual’s experience in those systems, 
as indicated by his/her intellectual (academic) and social (personal) integration, continually 
modifies his or her intention and commitments’. (Tinto, 1993, 114) 
In Braxton et al.’s (2000) study, three different surveys were undertaken to find that the more 
frequently students asked questions, engaged in discussion with academic staff or in 
cooperative learning, the more likely they were to stay. In addition, peer-to-peer interactions 
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both inside and outside the classroom positively affect persistence (Astin, 1993; Pascarella & 
Terenzini, 2005). 
In a longitudinal study conducted by Molnae (1996), a theoretical model was developed and 
the findings also showed that the decision of students to persist at their higher education 
institution was determined by four conceptual variables. These were: (a) academic outcomes; 
(b) social/psychological outcomes; (c) institutional effectiveness; and (d) goal commitment 
(Molnae, 1996). One of the findings of Molnae’s research was that first-semester grade is a 
contributing factor on student persistence. However, it is suggested that future research should 
focus on the significance of social integration on academic achievement. 
According to Pascarella and Terenzini (1991, 53):  
‘Students enter a college or university with varying patterns of personal, family and academic 
characteristics and skills, including initial dispositions and intentions with respect to college 
attendance and personal goals. Their intentions and commitments are subsequently modified 
and reformulated on a continuing basis through a longitudinal series of interactions between 
the individual and the structure and members of the academic and social systems of the 
institution. Academic and social integration may describe a condition or an individual 
perception.’ 
Thus, when we model student retention, the factors of integration with education environment 
and the external factors affecting attrition are included in this research. An extended model 
based on Cabrera et al.’s model (1993) is thus proposed. The proposed model of the present 
research extends their by adding the psychological factor of self-efficacy to build a more 
sophisticated model. The purpose of the modelling is to identify the relationships among 
constructs proposed by the present research. These constructs include academic integration, 
social integration, institutional commitment, goal commitment, financial attributes, 
encouragement from others, and the intention to persist, which have all been examined in 
literature. 
With regard to our proposed model of retention, previous research which has sought to model 
student retention has not explored the relationship between academic integration and 
self-efficacy. In the application of Tinto’s model, research has not yet included the construct 
of self-efficacy as a predictor of student retention. In this research, the proposed conceptual 
model is based on Tinto’s and Bean’s models and adds the factor of self-efficacy to examine a 
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student retention model for a specific student population—those enrolled in an IS major—as 
shown in Figure 2-11. The proposed model is presented in greater detail in chapter 7. 
Tinto s model
Bean s model Intention to persist
Self-efficacy
  
Figure 2-11 Proposed conceptual model of student retention 
2.6 Summary 
The purpose of this chapter was to provide an understanding of the issues related to IT student 
retention in Taiwan and the related research on student retention. The number of students 
enrolling in IT-related courses has declined, so retaining IT students has become an important 
concern for higher education institutions in Taiwan. The education system and changes to 
admission criteria in Taiwan were presented. It was explained that retaining students is more 
difficult for private institutions than public ones; and stated that this research focuses on IT 
students enrolled in private institutions of technology in southern Taiwan. The evolution of 
the IT discipline was discussed and the definitions of IT, IS, CS explained. 
Different student populations result in various findings regarding retention. Students in 
different institution types and enrolled in different study majors/disciplines have different 
academic expectations and different experiences that impact on retention. In addition, 
first-year students coping with the transition from high school to higher education institution 
need to adapt to new academic tasks and a new social life, and thus require more assistance to 
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persist. The cost of attrition is not only for students, but also for educational institutions and 
even the broader society. Institutions need to identify students who at high risk of dropping 
out and provide intervention programs to help them. 
A discussion of popular models of student retention was presented. Student demographic 
factors and academic performance factors are easy to collect, and can facilitate testing of the 
proposed prediction model of attrition in this research. Furthermore, three famous 
models—those of Tinto (1975), Bean (1980) and Cabrera et al. (1993)—were described. The 
self-efficacy theory of Bandura (1997) was introduced to explain the relationship between 
self-efficacy and student retention. These four theoretical models were used to formulate our 
proposed conceptual model of IS student retention. After reviewing the related work, the 
proposed conceptual framework of this research was presented. 
 Chapter 3  
METHODOLOGY 
3.1 Introduction 
This chapter outlines the methodology used in this research, including the research design, 
data collection method and justification for the methods used. To address the research 
objectives, five phases are designed. To understand the student retention problem in Taiwan, 
we first need to understand retention for all study majors for all year levels i.e. from first 
through to fourth year. Since the attrition of first-year students has been shown to be the most 
serious problem compared to other year students, the goal of the first phase was to design a 
model to determine the predictors of withdrawals of first-year students. 
As study major has been identified as an important factor affecting student retention, and 
enrolments in IT-related disciplines have declined, we aimed to formulate a model of IS 
student retention in Taiwan. Prior to modelling IS student retention, however, we investigated 
the effect of self-efficacy on IT students, which include computer science (CS) and 
information system (IS) students, for all types of institution in Taiwan. Self-efficacy is a 
psychological factor which has been studied as a significant factor on student retention, but 
not yet included in the most famous student retention model which was proposed by Tinto 
(1975). We then formulated a model of IS student retention by extending Tinto’s model by 
the addition of the factor of self-efficacy. Last, in order to validate the model and collect more 
data for intervention programs, face-to-face interviews were conducted. 
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3.2 Research Design 
The research aims of this study are to enhance understanding of IT student retention in 
Taiwan and to provide information to administrators to assist them in the design of 
intervention programs aimed at retaining students who are at risk of dropping out. Five phases 
were designed to achieve the research aims, which are presented in Figure 3-1. 
Research in this field has been examining factors that affect attrition for decades as a result of 
the high attrition rates, but the field is yet to identify the influence of different factors that 
exist for diverse student populations. To understand the problem of student attrition in Taiwan, 
the research design of this study begins by determining the predictors that affect attrition for 
all year students. Individual student’s demographic factors and academic performance 
outcomes are generally available from the student information system or enrolment system of 
each institute. By analysing this readily available data, institutions can identify students who 
are most likely to drop out when they are first considering dropping out. 
Research has also emphasised the fact that the first year of studies is a critical, high-risk time 
for students to drop out. During the transition from high school to higher education, students 
can experience stress in the face of the need to integrate and adapt to new social dynamics and 
academic tasks. To compare the predictors affecting attrition between first- and all-year 
students, we designed the second phase to identify the predictors affecting first-year student 
attrition. The findings drawn from these two phases will assist school administrators to 
identify at-risk students and in their allocation of limited resources for those students. 
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Phase 5
Recommended interventions 
(face-to-face interview)
Phase 3
Examining the relationship between 
self-efficacy and academic integration
Phase 4
Creating an IS student retention model
Phase 1
Identifying at-risk student for all-year 
levels
Phase 2
Identifying at-risk student for first-year 
level
  
Figure 3-1 Research processes 
 
A further two analytical phases are utilised in the modelling of IS student retention. The first 
phase examines the effect of the psychological factor of ‘self-efficacy’ on IT students, 
including IS and CS students. Self-efficacy has been examined as an important factor for 
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student academic performance and retention, as described in chapter 2. On the other hand, it 
has been argued that the factor of academic integration proposed in Tinto’s model is the most 
significant factor on retention. Prior to adding self-efficacy to the proposed conceptual model, 
the relationship between self-efficacy and academic integration is tested. To obtain a better 
understanding of the effect of self-efficacy, both study major/discipline (IS and CS) and 
institution type (public and private) are analysed. 
Once the effect of self-efficacy on IT students is determined, an IS student retention model 
can be built corresponding to the findings on self-efficacy. Both Tinto’s and Bean’s models 
are well-respected frameworks in the area of retention research. A modified version of their 
models, in the form of an integrated model of student retention, is adopted in this phase to 
investigate IS students in private higher education institutions in Taiwan. The results of the IS 
student retention model testing constitute useful information on which school administrators 
might draw to develop intervention strategies. 
To address the third research objective—to provide administrators and policy makers with 
recommendations on interventions aimed at retaining students—a face-to-face interview is 
conducted to gather more detailed information on interventions. The purpose of this phase is 
not only to develop recommendations based on the views of students and staff, but also to 
confirm the results of the IS student retention model. 
For simplification, these five research phases are outlined in terms of research objectives 
below: 
Research objective 1: to identify at-risk students who are most likely to drop out 
• Phase 1: Identifying at-risk students 
• Phase 2: Identifying at-risk first-year students 
Research objective 2: to model IS student retention 
• Phase 3: Relationship between self-efficacy and academic integration 
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• Phase 4: Modelling IS student retention 
Research objective 3: to provide recommendations on interventions aimed at enhancing 
student retention 
• Phase 5: Further model validation and formulation of recommended interventions 
After introducing the research design, the methodology used to carry out the research is 
described. We then discuss the data collection, justify the methods used in the each phase, and 
provide a brief description of the steps used in the research. These descriptions of the data and 
methods used in each phase are summarised in Table 3-1. 
Table 3-1 Data collection and research methods 
 Objective Data collection Analysis method 
1 
Identifying at-risk 
students for all 
year levels  
One private institution 
Number of records: 2,353 
students  
Year level: 1–4 
Academic years: 2003–2005  
Study major: All 
Institution type: Private  
Logistic regression (LR) and 
 
Support Vector Machine (SVM) 
 
Dep. variable: Student actual 
behaviour of dropout 
Indep. variables: Demographic 
attribute and academic 
performance 
2 
Identifying at-risk 
students for 
first-year level 
One private institution 
Number of records: 955 
students 
Year level: First year  
Academic year: 2006  
Study major: All 
Institution type: Private  
 
 
Logistic regression 
Dep. variable: Student actual 
behaviour of dropout 
Indep. variables: Demographic 
attribute and 
academic 
performance 
 
3 
Examining the 
relationship 
between 
self-efficacy and 
academic 
integration 
National survey database 
Number of records: 2,895 
students  
Year level: First year 
Academic year: 2005  
Study major: IS and CS 
Institution type: Public and 
private 
Multivariate Analysis of 
Variance (MANOVA) 
Dep. variable: Academic 
integration and self-efficacy 
Indep. variables: Type of 
institution and study major  
4 Creating IS student Fresh survey Structural Equation Modelling 
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 Objective Data collection Analysis method 
retention model Number of records: 500 
students  
Year level: First and second 
year 
Academic year: 2009  
Study major: IS 
Institution type: Private  
(SEM) 
5 
Validating the SEM 
model and 
providing 
recommendations 
on interventions 
 
(Qualitative 
approach) 
Face-to-face interview: 
Number of students: 16 
Number of staff: 4 
Year level: First year 
Academic year: 2009  
Study major: IS 
Institution type: Six private 
institutions 
Interpretive method 
 
3.3 Phase 1: Identifying At-Risk Students 
In the first phase, to determine the factors affecting attrition for all year students, secondary 
longitudinal data will be analysed by using logistical regression and a support vector machine 
(SVM). The data will be obtained from a private higher education institution in Taiwan, 
including all four-year higher education students enrolled from 2003 till 2005. The 
longitudinal data will be extracted from the recruiting system and student information system 
of the institution. The attributes selected from the system relate to those outlined in the 
literature. Attributes that have been examined in previous research on attrition will be selected 
for analysis. The outcome variable will be presented by a dichotomous variable as values are 
either ‘drop out’ or ‘persist’. 
In order to provide accurate information using students’ attributes to assist school 
administrators to design interventions and make better decisions about at-risk students, two 
analysis methods are used. First, logistic regression is an established method in student 
retention studies because it can handle both categorical and continuous predictor variables 
(Herzog, 2005). When the independent variables are categorical variables (such as gender or 
type of major), or when the variables have been categorised (such as low, middle and high 
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income), or when categorical and continuous variables are present (such as gender and grade 
juxtaposed together), logistic regression can be used for analysis (Cabrera, 1994). Moreover, 
many student outcomes are dichotomous (that is, categorised into two groups) in nature as 
there are no interval scales to represent behaviours; for example, the individual either does or 
does not attend university, drops out or stays, or does or does not complete a bachelor’s 
degree. Logistic regression can be used to handle dependent dichotomous variables. 
The data used in this phase consists of dichotomous dependent variables, and continuing and 
categorical independent variables. Only a few techniques can address the specific 
dichotomous nature of outcome measures like enrolment, persistence and degree attainment 
(Tinto, 1975). These include: log-linear analysis; discriminant analysis; and probit regression 
and logistic regression. In particular, the applications of logistic regression in higher 
education to deal with dichotomous dependent variables have been investigated. For instance, 
logistic regression has been used for aggregate data to explore the extent to which student aid 
equalised opportunities to persist in higher education (Press & Wilson, 1978). It was also used 
to document the effects of financial aid on year-to-year higher education persistence for the 
1980 high school senior cohort (Dey & Astin, 1993). Correlates of retention among 
Asian-Pacific Americans also used logistic regression to identify the key factors on student 
retention (Witten & Frank, 2005). A comprehensive model of retention based on Tinto’s 
factors of goal commitment and institutional commitment combined with financial 
considerations used logistic regression to determine the most significant factors in persistence 
(Lovell & Walder, 2004). Another study used logistic regression to investigate the 
determinants of higher education graduation rates in public and private institutions (Witten & 
Frank, 2005). Logistic regression has been adopted for research in higher education in these 
areas.  
In this step, the data included a dichotomous dependent variable which represents ‘drop out’ 
or ‘persist’, and logistic regression was used to predict the dichotomous dependent variable. 
The goal of analysis through logistic regression is to find the best viable model to describe the 
relationship between an outcome and a series of independent variables. The purpose of this 
step is thus to utilise logistic regression to examine the relationships between the independent 
variables and student intention to leave, with the goal of informing academic administrators of 
potential areas for positive interventions. 
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After conducting the logistic regression, the second method—the data mining technique—is 
used to validate the results obtained from the logistic regression model. Using more than one 
technique to determine the factors is more reliable. Logistic regression is one kind of 
traditional statistics method; the SVM method used to validate the results generated from the 
LR was a data mining method. 
Data mining techniques are utilised to solve problems by analysing data already present in a 
database (Vapnik, 1998). The data used in step one of the present study was extracted from 
the institution’s student information system. The system contained student records that 
covered the period since the student first enrolled. By analysing the data drawn from the 
student information system, this approach used a data mining technique to predict at-risk 
students.  
SVM, a machine learning technique that identifies information patterns, is extensively used as 
a classification tool in a variety of fields (Vapnik, 1998). It has often been found to provide a 
high degree of classification accuracy. SVM has been used successfully to solve forecasting 
problems in various fields or topics such as financial time series, wind speed, production 
values of machinery and engine reliability. This study uses SVM to classify students’ 
persistence.  
SVM was developed to solve classification problems. In Figure 3-2, the points represent 
student data. SVM can find a line w.x +b=0 (hyperplane) to classify these points. It can 
identify equations to split the data in order to classify them. New data can be classified by 
using the point’s location (data). While in operation, SVM will construct a hyperplane in a 
high-dimensional features space as the decision surface between positive and negative 
patterns. 
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Figure 3-2 Graphical example of SVM 
SVM has also been applied to financial time series forecasting and was found to have better 
predicting accuracy than others. Although SVM has yielded excellent generalisation 
performance on a wide range of problems, it has not been used to predict student retention in 
higher education (Huang, et al., 2004). In this step, SVM was deployed to predict at-risk 
students and to compare the results with that of the logistic regression. 
The purpose of using SVM in this step is to classify the students into two groups: students 
who drop out, and student who do not. SVM is used to discover information patterns and is 
extensively used as a classification tool in a variety of areas (Vapnik, 1998). SVM has often 
been found to provide a high degree of classification accuracy and is used in this research to 
apply data mining techniques to examine the relationship between dichotomous dependent 
variables and the dependent variables which include category and continuous variables. After 
performing the SVM, the results of logistic regression and SVM will be compared to identify 
the significant factors on student retention. 
3.4 Phase 2: Identifying At-Risk First-Year Students 
In the second phase, we focus on examining first-year students by using secondary data. This 
data will be analysed by using several logistical regression models. As first-year students have 
the highest attrition rate among all year levels, once the predictors of dropout for all-year 
students is found in step one, the next phase will specifically examine first-year students and 
compare the predictors between all- and first-year students. The data will be collected from 
the same institution as was used in the first step, from the student information system. The 
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criteria for selecting student attributes will also follow the method used in step one. The data 
will only include first-year students who enrolled in 2006. 
Logistic regression (LR) will also be used to model student retention for first-year students as 
the dichotomous dependent variable. To validate the results, several LR models are 
created—the number of models depends on the significant variables obtained. For instance, if 
six variables are found to be significant to dropout behaviour, then seven logistical regression 
models will be created. The model that includes all predictors is used as the control model. 
The other models will be created by excluding one predictor at a time. Based on these models, 
predictors will be weighted and identified.  
These variables are readily available from the student information systems of institutions. 
Therefore, the method can be duplicated for other institutions and the results also applicable 
for other institutions in seeking to identify at-risk students.  
The results of step one and two will enable at-risk students to be identified, after which further 
factors, such as study major, residency and gender, are discussed. 
3.5 Phase 3: Examining the Effect of Self-Efficacy 
In the third phase, data taken from a Taiwanese National Survey will be analysed. To examine 
the relationship between self-efficacy and academic integration with respect to study major 
and institutional type, MANOVA will be applied. The data will be obtained from the 
Taiwanese national higher education survey database. The survey was conducted in 2005 and 
the purpose of this survey was to understand the undergraduate experiences of Taiwanese 
higher education students. In 2005, there were 186,709 first-year students enrolled at 161 
public and private institutions offering two- and four-year programs throughout Taiwan. Out 
of a total of 75,084 first-year students, 52,315 students returned the survey i.e. bringing a 
response rate of 69.7%. The survey data was gathered on a broad range of topics: students’ 
pre–higher education attributes; higher education life experiences; academic performance; 
goal commitment; financial status/parents’ income; family background; social activities; 
hours spent in the library; self-efficacy; satisfaction with facilities; accommodation and 
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transportation status; and demographics data. For each student, 490 variables or attributes 
were collected. Two criteria for data selection were students studying in: (a) a CS or IS 
discipline; and (b) in four-year programs. 
Before the data is analysed, data cleaning was performed. This consisted of selecting records 
for IS and CS students only, selecting attributes relevant to our study for each record and 
deleting records with missing values. 
Since the introduction of Bandura’s social learning theory (Bandura, 1997), the construct of 
self-efficacy has occupied a central role in psychologists’ attempts to understand and predict 
human behaviour. The objective of this phase is to examine the product effects of 
self-efficacy and academic integration in relation to students’ study major and institution type. 
MANOVA will be employed, examining four institution types (public or private, university or 
university of technology) and two study majors (CS and IS) for the independent variables 
within the research context. These two independent variables will be used to investigate 
differences on the two dependent variables (academic integration and self-efficacy) with five 
levels of scale. 
As the objective of this phase includes more than one independent variable (both institution 
types and study majors) and two dependent variables, MANOVA is suitable to gain an 
understanding of the relationship between academic integration and self-efficacy in light of 
each institution type and each study major. For the overall model, the 0.01 level of statistical 
significance is applied. Furthermore, Scheffe’s method is used to examine statistically 
significant group differences in cases where the overall model is statistically significant. A 
correlation matrix of the variables was first established and following evidence of the 
existence of correlation, the interactions effects between the independent and dependent 
variables were determined using MANOVA.  
Three statistical measures were used to test the significance of the interactions between the 
variables in the model. These are: Wilk’s lambda (or U statistic), Pillai’s criterion and 
Hotelling’s Trace. The greater the value of these statistics, the greater will be the significance 
of the relationships between the variables. 
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MANOVA is suitable because it will develop a synthetic variable from the dependent 
variables. Then a single score is used to represent the scores of the dependent variables which 
were academic integration and self-efficacy. The means of the synthetic scores are then 
analysed for significant differences. In addition, joint analysis of the variables will tend to 
stabilise the variances and could reveal significant differences between the groups 
(private/public institution, IS/CS majors) when neither of the individual scores detect any 
differences. 
3.6 Phase 4: Modelling IS Student Retention 
A fresh survey was conducted to collect data on students’ perceptions on student retention. To 
obtain a better understanding of the relationships among factors, SEM was performed. As the 
private institutions of technology have more difficulty retaining students than do public ones, 
we focus on these institutions. In addition, the six private institutions of technology located in 
southern Taiwan have similar admission criteria, which have been investigated as a significant 
factor on retention, and are included in this research. Moreover, given that enrolments in IS 
disciplines are in decline, the aim of this phase is to investigate a specific student retention 
model for IS major students studying in private institutions of technology in southern Taiwan. 
Identifying the factors that contribute to students’ intention to persist will improve the 
targeting of interventions and support services for students at risk of dropout. 
Based on a review of the literature, we develop a proposed conceptual model which extends 
on the integrated model (Cabrera, et al., 1993) by including the self-efficacy factor, as 
described in chapter 2. Our model consists of the following eight factors: academic 
integration, social integration, encouragement from others, commitment to the institution, 
goal commitment, financial attribute, self-efficacy and intention to persist. Based on the 
conceptual model, a questionnaire survey was developed.  
The survey measurement items were selected from several instruments developed by Bean 
(1980), Cabrera et al. (1993), Kraemer (1997), Nettles et al. (1985), Pascarella and Terenzine 
(1980), Williams and Coombs (1996), Mussat-Whitlow (2004) and the Cooperative 
Institutional Research Program (CIRP). Survey data was collected to statistically model 
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patterns of student intention to persist in their studies at their current academic institutions. 
Six private institutions located in Taiwan comprise the sample population. The participants 
are the students who are: (a) in their first or second year of study; (b) an IS major; and (c) in 
six private institutions located in southern Taiwan. 
SEM is a multivariate technique that can deal with multiple relationships simultaneously and 
explain the relationships among multiple variables comprehensively (Hair, et al., 2006). 
According to Hoyle (1995), SEM validates a relationship between two factors while the 
impact from other factors is taken into account and shows the reliability of findings by 
evaluating measurement errors. Student retention is a complex behaviour; and student dropout 
behaviour can also be a complex and lengthy process, affected by many factors both directly 
and indirectly. There are multiple relationships among these factors which impact on a 
student’s decision to drop out. SEM can improve understanding of these complex 
interrelationships, for instance, among academic integration, social integration, commitment, 
and different student populations.  
Substantive use of SEM has been increasing in psychology and the social sciences. One 
reason for this is that these confirmatory methods provide researchers with a comprehensive 
means of assessing and modifying theoretical models. One of the first studies to begin using 
SEM to modify a theoretical student persistence model was that of Pascarella and Terenzini 
(1983). They attempted to validate a student model by fitting a path analysis to the theoretical 
model. Their results yielded some success in identifying significant factors that impact on 
persistence both directly and indirectly.  
SEM has also been used to identify direct and indirect effects of variables on student retention, 
and to examine the relationships among variables. For instance, one study used SEM to model 
student retention on a Chicano two-year post-secondary student population (Nora, 1987). The 
results revealed that institutional and goal commitments affected persistence significantly. 
Apart from the results of the effects on persistence, the relationships among variables were 
also revealed. For three variables—grades, parents’ education level and encouragement from 
others—there were no direct effects on persistence, but two of the three variables, grades and 
encouragement, directly affected institutional/goal commitments. The variable encouragement 
  
75
from others showed no effect on persistence, but it did affect social integration indirectly 
through institutional/goal commitments. 
Compared to the logistic regression and SVM methods utilised in phases 1 and 2, SEM is able 
to investigate the direct and indirect effects on persistence, while LR and SVM are able to 
predict students who are at risk. This is the reason we use LR and SVM first to identify these 
at-risk students, and then use SEM to obtain a better understanding of how to improve student 
persistence. On the other hand, as we extend the integrated model by adding the factor of 
self-efficacy, the research is exploratory in nature. The relationships between any two factors 
need to be examined, so SEM has also been utilised. 
By analysing through SEM, not only are direct effects identified, but indirect effects are also 
revealed. Other studies have used SEM to investigate the factors that affect the minority of 
high-achieving students who become scientists (Grandy, 1998). Grandy’s findings suggest 
that the type of institution has a small negative direct effect and positive indirect effect on 
commitment to science. Another study by Torres (2006) presented a retention model for 
Latino students at urban universities. His findings revealed that institutional commitment had 
a strong direct effect on intention to persist, and academic integration and encouragement 
from others had stronger indirect effects on intention to persist than did institutional 
commitment. SEM has been used to determine the direct and indirect effects of all variables 
on persistence. 
3.7 Phase 5: Further Model Validation and Recommended 
Interventions 
The final phase, to complement the quantitative approaches, involves a qualitative approach. 
In this phase, interviews were conducted to enhance the detail of the information obtained 
from phase 4. This mixed methods approach thus addresses the research problem through the 
collection and analysis of both qualitative and quantitative data. The qualitative approach 
using face-to-face interviews was performed to confirm the findings obtained from the SEM 
analyses of the fresh survey data. 
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The mixed methods strategy entails a sequential explanatory design as defined by Cresswell 
(2003), as represented in Figure 3-3. In this mixed strategy, quantitative data is collected and 
analysed, followed by the collection and analysis of qualitative data. The final conclusions are 
based on the integration of information gathered from both the quantitative and qualitative 
aspects of the study. This sequence is most applicable to a situation where unexpected results 
are obtained from a quantitative study (Morse, 1991). The qualitative study can provide 
further explanation to clarify any unexpected quantitative results. 
 
Figure 3-3 Mixed methods strategy 
Previous research has used such mixed research methods to investigate the problem of student 
retention. For instance, in a study that examined the effects of an advising program on African 
first-year students, a multi-method study was applied, as an ideal approach to improving 
student retention (Giles-Gee, 1989). Another study used qualitative and quantitative methods 
to gather information to improve student retention at an urban public university (Kinnick & 
Ricks, 1993). 
After developing the student retention model generated by SEM, interviews were conducted 
in a private institution in Taiwan. The interview questions are intended to generate rich 
descriptions of student retention. The goal of the interview is to gather participants’ views on 
what factors have the greatest affect on retention. The interview questions include: Do you 
agree with the results of SEM? Why do you think, for instance, that academic integration is 
important for student retention? What would you suggestion to improve student retention? 
A face-to-face interview not only facilitates more detailed information on the research 
question, but also allows the use of visual materials to encourage responses. This keeps the 
interviewee interested and thus ensures full and accurate data. A series of one-on-one 
interviews has the benefit of making participants feel a sense of privacy, which means 
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participants are more likely to share their innermost thoughts. Participants feel more 
comfortable without the possibility of facing disagreement or negative feedback from other 
participants in a group interview situation. If their responses neither prove nor disprove the 
research hypotheses, the interview questions and discussion will continue until sufficient 
evidence has been obtained in relation to the interview questions. 
3.8 Summary 
The aim of this chapter was to explain how this research will proceed. To solve the research 
problem, five research phases were presented aimed at meeting the three research objectives. 
The section on research design explained the reasons for dividing the research into five phases: 
four quantitative approaches and one qualitative approach were introduced. Logistic 
regression, SVM, MANOVA, SEM and the face-to-face interview methods were adopted. 
Each phase was briefly described in terms of data collection and the justification for the 
methods used. In outlining the four quantitative approaches, we addressed the two research 
objectives, which are: (1) to identify at-risk students who are most likely to drop out; and (2) 
to model IS student retention. By performing the qualitative approach the aim is to meet the 
third research objective: (3) to provide recommendations on interventions aimed at retaining 
students. 
The four quantitative approaches, alongside the one qualitative approach, are designed to 
enhance understanding of IT student retention, in turn to assist school administrators to adjust 
their interventions to be more flexible in meeting the needs of IT students.
  
Chapter 4  
IDENTIFYING AT-RISK STUDENTS† 
4.1 Introduction 
The approach taken in this chapter is to use the student information available from most 
educational institutions to identify sound predictors of student attrition. Since a significant 
amount of research has previously been undertaken on student retention, the knowledge 
gained from these past studies is used to guide the identification of the predictors. 
The most commonly used technique for modelling student retention is logistic regression, 
which classifies students into those who will continue their studies and those who will drop 
out. However, with advances in artificial intelligence and machine learning techniques, the 
support vector machine (SVM) has been shown to be a very effective classifier since it can 
distinguish between classes that are linearly or nonlinearly separable. Although SVM is 
known to be superior to traditional statistical methods, the goal here is to use it as a secondary 
method to check whether the same predictors are generated in both methods. The results of 
the logistic regression and SVM are compared. Student data used for identifying at-risk 
students are obtained from a private institution in Taiwan. 
                                                 
† Part of the work presented in this chapter has been previously published (Weng, et al., 2008) 
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4.2 Review of Factors Affecting Student Retention 
Factors such as demographics, financial situation and academic performance outcome can 
generally be obtained from the student information systems of most educational institutions. 
As such, they have been extensively studied in relation to student retention. In the following 
subsections, a review of the student retention literature regarding these three factors is 
presented. 
4.2.1 Demographic Factors 
There has been growing interest in the construction of models to explain the behaviour around 
student retention. Studies using demographic factors have investigated, for example, student 
ethnicity/race and gender (Leppel, 2002), study major/discipline, financial status (St. John, Hu, 
et al., 2004), higher education academic grade (Mannan, 2007), and admission status. In 
Reason’s (2003) study, gender, age and ethnicity/race were also examined and shown to have 
an effect on retention. 
Students’ study major/discipline has been found to be an important factor on student retention 
(Watson, et al., 2004). Research involving the study major has been undertaken in relation to 
the nursing major (McConnell, et al., 2004), business major (DeShields, et al., 2005) and 
computer science major (Biggers, et al., 2008). It has been found that students enrolled in 
high-demand majors are more likely to persist than those in other majors (St. John, Hu, et al., 
2004). Study major has been found to be mixed concerning the direct influence of academic 
major on attainment, although it appears that major departments do provide important 
academic, social and occupational contexts that indirectly affect educational attainment 
(Pascarella & Terenzini, 2005). 
Gender was found to be significant for modelling retention when first-year grade was 
included, but failed to remain significant when institutional variables were included (St. John, 
et al., 2001). A study by Beyer investigated gender differences in terms of casual attributions 
and emotions and their impact on student success and failure (Beyer, 1998). The results found 
that, for failure outcome, males believed that a lack of studying was responsible for their 
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failure more than did females; and females believed that their lack of ability was a more 
significant cause of failure than did males. 
Attrition was also found to increase with age and decrease with higher grades, while 
non-residents were more likely to drop out than were residents and international students 
(Murtaugh et al., 1999). Some studies have also indicated that a student’s age plays a role in 
higher education achievement and retention (Cohen & Brawer, 1996; Tinto, 1988). The older 
students are more intrinsically motivated, self-directed, willing to seek assistance from 
classmates and likely to persist. It has also been found that adult students and females perform 
better academically and are more committed to their career goal. However, another study 
conducted at an institution located in Virginia found dropout rates after one year to be higher 
for those students in the age ranges of 23–35 and 45–50 (Mohammadi, 1994). Thus, the 
results confirming age as a predictor of retention are inconsistent. 
Regarding the factor of residency, consistent with Astin’s research (1975) that identified the 
benefits of residing on campus, one study found that, overall, students who reside on campus 
have higher persistence rates than those who commute (Gallicki & McEwen, 1989). 
A US national longitudinal study conducted by Astin (1996) concluded that four variables 
account for retention and can be predicted from entering first-year characteristics. These were 
student’s high school grade, admissions test scores, gender and ethnicity/race (Austin, 1996). 
These student demographic factors are generally easy to obtain and can be analysed at the 
beginning of students’ studies. 
4.2.2 Academic Performance Factors 
In relation to the academic performance variable, secondary school academic performance 
and tertiary academic performance are usually discussed in the research. First-semester 
academic performance appears to be the best predictor of student persistence (Isher & Upcraft, 
2005). A study by Pascarella and Terenzini concluded that grades obtained during the first 
year may well be the single best predictors of student retention (Pascarella & Terenzini, 2005), 
even taking into account a student’s entering characteristics. Other academic variables 
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identified as an indication of academic attainment were credits earned, and percentage of 
credits earned versus attempted credit hours (Herzog, 2006; Sadler et al., 1997). 
First-semester grade was also found to be the dominant determinant of persistence in a 
longitudinal study by Molnar (1996). This study collected data on about 3,000 undergraduates 
who enrolled in a university between 1991 and 1995. Molnar concluded that ‘academic 
institutional effectiveness needs to focus on strategies that improve grades rather than 
strategies that focus on satisfaction’ (1996, 17). 
Another meta-analysis of 109 studies found that approximately 25% of the variance in the 
first-semester grade that students achieve can be attributed to their high school grade and 
entrance test score (Robbins, et al., 2004).  
Another study on academic performance found that the credits earned by students were also 
positively correlated with retention (Szafran, 2001). An ordinary least square analysis 
revealed that the number of credits earned and the subsequent grade had a high degree of 
collinearity. In particular, when grade was excluded from the retention model, credits earned 
became a significant factor on retention.  
Poor academic performance is often indicative of difficulties in adjusting to the university 
environment and thus makes dropout more likely, as revealed in research conducted by 
(Murtaugh, et al., 1999). Their findings reveal that student entering characteristics are 
significant. Institutions can affect both the academic performance and retention by obtaining a 
better understanding of the demographic characteristics and academic performance of 
students. 
4.2.3 Financial Factors 
Apart from demographic and academic performance variables, financial factors can also be 
important and some factors related to students’ financial status are included in student 
information systems or registration data. Some studies have found that financial factors have a 
significant influence on persistence (Adelman, 1999; Braunstein, et al., 2000-1; St. John, et al., 
1994).  
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The effect of student financial status on student retention was examined across diverse groups 
(St. John, et al., 2005). The results of this study indicated that tuition fees and student aid 
played an important role in determining persistence. Students who came from low- and 
lower-middle income families were found to have a larger proportion of dropouts. 
In relation to financial status, early studies used both time-series data and samples of high 
school students to examine the impact of price differentials on enrolment. It has often been 
argued that student aid is the most efficient possible means of promoting higher education 
access (St. John, Chung, et al., 2004). In research published since 1990 on the impact of 
receiving financial aid, Pascarella and Terenzini stated that ‘students who received financial 
aid are as likely as those who did not persist’ (1991, 408). 
A study by Braunstein et al. examined the impact of family income and financial aid on the 
enrolment decisions of accepted applicants at a single institution. Their analysis was 
conducted to identify the effects these financial factors had on student persistence (Braunstein, 
et al., 2000-1). Surprisingly, the results showed that financial aid did not have a significant 
impact on first-year students’ persistence. However, students from families with higher 
incomes were more likely to persist. These differences might be dependent on admissions 
criteria, student demographics and/or institution location. 
In contrast, another study found the financial attribute not to be significant for retention 
(Wetzel, et al., 1999). This study evaluated various enrolment factors on retention, to 
determine that two factors had the most significant impact on persistence, which were 
academic and social integration, but that the financial factor was of lesser importance for 
persistence. 
Integrative approaches to measuring the direct effect of financial aid have overcome some of 
the limitations of earlier studies that focused primarily on the equalisation effect of aid for 
low-income students (Braxton, et al., 2000). Research conducted by McGrath and Braunstein 
sought to identify the predictors of attrition among first-year students’ demographic, academic, 
financial and social factors. Their statistical analysis indicated that first-semester grade has the 
greatest influence on persistence, and that financial factors are not significant (McGrath & 
Braunstein, 1997).  
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The financial factors which are available from the secondary data used in the present study 
include tuition fee waiver and loan status. The students who applied for a tuition fee waiver or 
a loan were generally found to come from low-income families. We utilise these two 
indicators to represent students’ financial status. 
The proposed prediction model introduced in chapter2 can be seen in Figure 2.10, and this 
includes the three kinds of factors used to predict dropout behaviour.  
4.3 Data Collection 
To determine the factors that affect student dropout, particularly in the initial stage when a 
student is first considering dropping out, we use data which is generally readily available from 
an institution’s student information system to predict the dropout behaviour. The data used in 
this chapter is obtained from a private higher education institution in Taiwan, and include 
students across all years of a four-year program in the time period 2003 to 2005. Four data 
sources are used. The first data source was obtained from the student recruiting system and 
contained student demographic variables such as: study major/discipline, gender, type of 
residence, type of secondary school attended, age, special admission status, and entrance test 
score. 
The second data source was obtained from the student information system and contained 
information on students’ academic performance such as: first-semester credits earned, 
first-semester grades, second-semester credits earned, second-semester grades, and 
absenteeism. Financial variables such as tuition fee waiver and loan status are also included in 
the source. 
The third source of information is the enrolment status of students, collected at the beginning 
of the subsequent semester of study. Those students who do not return in the second semester 
are assumed to have left the institution and were marked as leaving students. These leaving 
students were then given one year to return to study. Otherwise, they have to reapply for 
admission into the course. In other words, one year after leaving, they are designated as a 
permanent withdrawal from the institution.  
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Thus, the last source of information is the correspondence with these departed students to 
confirm whether or not they intend to return. The return-enrolment statuses of these leaving 
students are collected after one year of their leaving. For example, students who dropped out 
in 2004 and did not return in 2005 were marked as permanent dropouts. These data sources 
are collected at various points in time, and student ID is utilised to integrate the four data 
sources. 
4.3.1 Description of Raw Data 
The secondary data consists of five files: four in Excel spreadsheets and one in the form of an 
Access database. The spreadsheets and tables are presented in Appendix A. The student 
information system in the institution employed was developed between 2003 and 2005. At the 
data collection time in 2008, the historical data had not been completely restored into the 
system, in which case the information was saved separately in Excel spreadsheets and the 
Access database file. The four spreadsheets include data on students’ entrance score, tuition 
fee waiver, loan status, absenteeism and dropout status.  
The database file includes 2,353 students’ academic credits, grades for each semester, and 
demographic variables. It also includes several attributes which are not relevant to the present 
study, such as course category, course name and classes. These non-relevant attributes have 
been deleted. 
All data is reviewed for any missing data under each element and checked to make sure the 
values are within the normal parameters of each variable. Any data pieces missing or 
appearing as outliers are investigated with the institution employed to assure accuracy of data. 
Among the most missing variables is entrance test score. 
Next, additional preparation of the data is performed to calculate the credit earned and the 
grades. To calculate the academic variables, aggregate Structured Query Language (SQL) 
statements are executed. The grades are calculated by dividing them by the number of credits 
earned. The credits earned are calculated by summarising the credits attempted for first and 
second semester. 
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Last, the data is combined into one data file by matching all of the data with student ID. The 
Excel worksheets and Access database had to be extracted to generate suitable data for this 
study. All data sources have a common field—student ID—which uniquely identifies each 
student and his/her data. Fifteen variables are then ultimately included for further analysis.  
4.3.2 Measurement of Factors 
The measurement of these 15 selected variables is described below. These variables are: study 
major, gender, age, secondary school type, entrance test score, admission status, residency, 
first-semester credit earned, first-semester grade, second-semester credit earned, 
second-semester grade, tuition fee waiver, loan, absenteeism, and outcome. 
• Major: 
Engineering includes mechanical engineering, electrical engineering, electronic 
engineering, chemical engineering, and computer science and information 
engineering. 
Business includes business management, information system, finance, and 
e-commerce. 
Social science includes applied English, applied Japanese, and early childhood 
education. 
Security science includes only security science. 
• Sex: Sex is a dichotomous variable indicating either ‘male’ or ‘female’. 
• Age: Generally, students in first, second and third year are aged in the range 19–21 years.  
• Secondary school type: There are two types of high school which are general high school 
and vocational high school.  
• Entrance test score: There are various types of entrance examinations depending on the 
student’s study major at high school and his/her intended major within higher education. 
The test scores are adjusted to 100 as the highest score. The scores are classified into four 
groups, which were: 0–24.99, 25–49.99, 50–74.99, and 75–100. 
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• Residence: Residency is divided into five regions: northern Taiwan, middle of Taiwan, 
local to the institutions employed, southern Taiwan, and eastern Taiwan. 
• First-semester credits: Generally, students take 19–22 credits for first semester. These 
credits consist of core courses and selective courses. 
• First-semester grade: Students fail the subject if their grade is less then 60. This variable is 
divided into four parts, which are: fail, pass, good performance, and high performance. 
• Second-semester credits: Same scenario as first-semester credits. Generally, students take 
19–22 credits for first semester. These credits consist of core courses and selective courses. 
• Second-semester grade: Same as first-semester grade. This variable is divided into four 
parts: fail, pass, good performance, and high performance. 
• Tuition fee waiver: The Ministry of Education provides a financial aid program to students. 
Students can apply for such aid through their institutions. The financial aid program 
benefits those students who come from low-income families or servicemen’s families, 
have a disability, and/or are Aboriginal.  
• Loan: The Ministry of Education also provides a loan program for students who have 
financial problems that might hinder their ability to study.   
• Absenteeism: Students who miss a roll call in class are marked as a one-hour absence. 
There were four categories of absenteeism, which were: less than 10 hours, between 11 and 
20 hours, and more than 20 hours.  
• Dropout: One year after a student leaves, they are taken as a permanent dropout. This 
dropout variable is collected after one year of their departure and indicates either a 
‘dropout’ or ‘persist’. 
The data includes 14 independent variables and one dependent variable, as outlined in Table 
4-1. 
 
  
87
Table 4-1 Variables selected 
Variables Values and description 
MAJOR 1 = Engineering, 2 = Business, 3 = Social Science, 4 = Security Science 
SEX 1 = male, 2 = female 
AGE 1 = < 18 yrs, 2 = [19–21 yrs], 3 = > 22 yrs 
Secondary school type 
(SSCHOOL) 1 = high school, 2 = vocational high school 
Entrance test score 
(ESCORE) 
1 = [0.0–24.99], 2 = [25–49.99], 3= [50–74.99], 4 
= > 75 
Special admission status 
(SASTAT) 1 = general admission, 2 = special admission 
Residence (RESIDENCE) 1 = north, 2 = middle, 3 = local, 4 = south, 5 = east
First-semester credits 
(FSCRED)  1 = < 18 credits, 2 = [19 - 22], 3 = > 23 credits 
First-semester grade 
(FSGRADE) 1 = < 59.9, 2 = [60–74.9], 3 = [75–84.9], 4 = > 85 
Second-semester credits 
(SSCRED) 1 = < 18 credits, 2 = [19–22], 3 = > 23 credits 
Second-semester grade 
(SSGRADE) 1 = < 59.9, 2 = [60–74.9], 3 = [75–84.9], 4 = > 85 
Tuition fee waiver 
(FWAIVER) 
0 = without tuition fee waiver, 1 = with tuition fee 
waiver 
Loan (LOAN) 0 = without loan, 1 = with loan 
Absenteeism (ABSENCE) 0 = < 10 classes, 2 = [11–20], 3 = > 21 
Dropout 0 = dropout, 1 = persistence 
4.3.3 Data Pre-Processing 
The data consists of several files which are spreadsheet and database files. The variables need 
to be clean and merged together. From the spreadsheets, data only needs to be integrated into 
the final dataset which corresponds to student ID. The macro function of ‘lookup’ in Excel is 
used to match these four data files via student ID. From the Access database, several attributes 
must be calculated or selected using an SQL (Structured Query Language) statement. The 
treatments for each attributes are outlined below: 
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• AGE in Excel spreadsheet 
Subtracting birth year and month from one’s enrolment year as at August generates the 
student enrolment age. For example, for a student who enrolled in 2003 and whose birth 
year and month are 1985 and August, the enrolment age is 18 years of age (2003 – 
1985) . 
• First- and second-semester credits earned (FSCRED and SSCRED) in Access database 
The SQL statement is used to calculate a student’s total credits for first and second 
semester: 
SELECT student-ID, Sum (credits) AS FSCRED FROM grade-table GROUP BY 
student-ID; 
 
• First- and second-semester grade (FSGRADE and SSGRADE) in Access database 
The SQL statement is used to calculate a student’s average grade for first and second 
semester: 
SELECT student-ID, SUM ([grade]*[credits]) AS total-score, SUM (credits) AS 
total-credits, [total-score] / [total-credits] AS FSGRADE FROM grade-table GROUP 
BY student-ID; 
 
• Study major (MAJOR), Secondary school type (SSCHOOL), SEX in Access database 
Corresponding to student ID, these attributes are selected from the database along with 
others such as FSGRADE and FSCRED. 
• Entrance test score (ESCORE) in Excel spreadsheet 
There are several combinations of entrance examination subjects. Students can attend 
various subjects in business, engineering or science depending on their major at 
secondary school and intended major at the tertiary institution. The entrance score was 
centralised to between 1 and 100. 
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• RESIDENCE in Excel spreadsheet 
Mapping the postal code of a student’s address with the Taiwan administrative district 
postal codes, residence was categorised into the following five areas: north, middle, 
south, east and local to the institution employed. 
• Tuition fee waiver (FWAIVER), LOAN, ABSENCE, and OUTCOME in Excel 
spreadsheet 
The macro function of ‘lookup’ in Excel is used to match these four data files via student 
ID. 
4.3.4 Missing Data 
Since the data had only a few missing values, these missing values are replaced with the field 
mean for numerical variables. Fourteen of these 15 variables, excluding the ESCORE 
(entrance test score), have no missing data as this data is essential for each student and related 
to their tertiary education. As there are many entrance channels, students may enter the 
institution through special skills competitions and without a test score. On the other hand, 
some students did not complete the score in their profile. For this missing data of entrance test 
score, the mean is used instead as those students entering the institution are assumed to have a 
similar score. 
4.4 Statistical Analysis 
Prior to developing the attrition model based on analysis of the 15 variables, these variables 
are tested in terms of the relationships between dependent variable and independent variables. 
Correlation tests are basic techniques for examining the relationship among nominal or 
ordinal variables. For this data, there are both nominal (such as SEX, SSCHOOL and 
FWAIVER) and ordinal (such as AGE, FSCRED, and FSGRADE) variables. The p-value is 
then adapted to examine the relationships. If the p-value is less than 0.10, this implies that the 
independent variable has a significant relationship with the dependent variable.  
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While the p-value is useful for determining the nature of a relationship, it does not reveal the 
strength of the relationship. Thus, symmetric measures are utilised to quantify the 
relationships. Three symmetric measures are used in this research to test the strength of the 
relationships: The Phi statistic, Cramer’s V, and the contingency coefficient. The Phi statistic 
is the ratio of the chi-square statistic to the weighted total number of observations. The 
Cramer’s V entails a rescaling of Phi and its maximum possible value is always ‘1’. As the 
value of Cramer’s V increases, it becomes more conservative with respect to Phi. The 
contingency coefficient becomes more conservative with respect to Phi as the associations 
between the variables become stronger. 
A straight sampling method is used to divide the data into two sets. Seventy per cent of the 
data is randomly selected as the training set for creating the predictions models. The other 
30% is used as the testing set for validating the models. 
After examining the relationships between the independent and dependent variables, those 
variables which have a significant impact on the dependent variable are used to create the 
logistic regression and SVM models. The details and the algorithms of both methods are 
represented in the following sections. The processes outlined in this chapter are also 
represented in Figure 4-1. 
 
Figure 4-1 Processes of phase one 
4.4.1 Selection of Predictors Using Correlation Tests 
To select the variables that are closely related to the outcome variable, the total 14 variables 
are analysed by a correlation test. Eight variables have significant relationships with 
DROPOUT, for which the values of p-value are less than 0.10. These are MAJOR, SEX, 
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AGE, RESIDENCE, SSCRED, SSGRADE, LOAN and ABSENCE. These eight variables are 
taken as potential predictors and used for the subsequent analysis.  
Table 4-2 shows that five predictors have higher values of Phi, Cramer’s V and contingency 
coefficient. These are MAJOR, RESIDENCE, SSGRADE, LOAN and ABSENCE, with 
values of Phi, for example, of 0.115, 0.161, 0.477, 0.152 and 0.229, respectively. This means 
that these five predictors not only had statistically significant relationships, but also indicates 
that they had stronger relationships then the other three variables. The statistical results of the 
correlation tests are shown in Table 4-2. 
Table 4-2 Results of correlation tests 
Variable p-value Phi Cramer’s V Contingency coefficient 
MAJOR *0.000 0.115 0.115 0.115 
SEX *0.007 0.056 0.056 0.056 
AGE *0.055 0.050 0.050 0.050 
SSCHOOL 0.185 0.027 0.027 0.027 
ESCORE 0.189 0.045 0.045 0.045 
SASTAT 0.434 0.016 0.016 0.016 
RESIDENCE *0.000 0.161 0.161 0.161 
FSCRED 0.115 0.158 0.158 0.156 
FSGRADE 0.102 0.349 0.349 0.330 
SSCRED *0.001 0.069 0.069 0.069 
SSGRADE *0.000 0.477 0.477 0.477 
FWIVER 0.101 0.035 0.035 0.035 
LOAN *0.000 0.152 0.152 0.151 
ABSENCE *0.000 0.229 0.229 0.223 
*p-value of less than 0.10 
4.4.2 Descriptive Statistics of Selected Predictors 
The descriptive statistics are presented for each of the eight predictors in the following. In 
Table 4-3, the cross-tabulation shows the frequency of each MAJOR. If each MAJOR 
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provides a similar rate of dropout, the pattern should be similar across all MAJORs. The total 
dropout rate is 20.7%. The social science major has the highest dropout rate of 26.8%, 
followed by the engineering major at 23.1%. For the variable SEX, male students have a 
higher dropout rate than females, with values of 22.2% and 17.1%, respectively, as shown in 
Table 4-4. 
Table 4-3 Cross-tabulation on MAJOR and DROPOUT 
   
DROPOUT  
   
0 1 Total 
Count 234 778 1012Engineering 
% within MAJOR 23.1% 76.9% 100.0%
Count 126 535 661Business 
% within MAJOR 19.1% 80.9% 100.0%
Count 89 243 332Social 
Science % within MAJOR 26.8% 73.2% 100.0%
Count 39 309 348
MAJOR 
Security 
Science % within MAJOR 11.2% 88.8% 100.0%
Count 488 1865 2353 Total 
% within MAJOR 20.7% 79.3% 100.0%
 
Table 4-4 Cross-tabulation on SEX and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 375 1318 1693male 
% within SEX 22.2% 77.8% 100.0%
Count 113 547 660
SEX 
female 
% within SEX 17.1% 82.9% 100.0%
Count 488 1865 2353 Total 
% within SEX 20.7% 79.3% 100.0%
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Table 4-5 shows that aged students have a high dropout rate of 33.3%. Table 4-6 illustrates 
that students from southern Taiwan have the highest dropout rate of 30.6%, followed by 
eastern Taiwan. In particular, local students have the lowest dropout rate of 13.3%. 
Table 4-5 Cross-tabulation on AGE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 13 26 39 above 22 
% within AGE 33.3% 66.7% 100.0% 
Count 251 1038 1289 under 18 
% within AGE 19.5% 80.5% 100.0% 
Count 224 801 1025 
AGE 
19–21 
% within AGE 21.9% 78.1% 100.0% 
Count 488 1865 2353  Total 
% within AGE 20.7% 79.3% 100.0% 
 
Table 4-6 Cross-tabulation on RESIDENCE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 140 401 541north 
% within RESIDENCE 25.9% 74.1% 100.0%
Count 124 397 521middle 
% within RESIDENCE 23.8% 76.2% 100.0%
Count 129 844 973local 
% within RESIDENCE 13.3% 86.7% 100.0%
Count 77 175 252 south 
% within RESIDENCE 30.6% 69.4% 100.0% 
Count 18 48 66 
RESIDENCE 
east 
% within RESIDENCE 27.3% 72.7% 100.0% 
Count 488 1865 2353  Total 
% within RESIDENCE 20.7% 79.3% 100.0% 
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Table 4-7 shows that second-semester credit makes little impact on dropout and persistence. 
A lower level of credits earned affects dropout slightly more, which is valued 22.7% vs. 
16.7%. Table 4-8 illustrates that students who fail in second semester have the highest 
dropout rate, which is 66.7%. Conversely, students with better academic performance persist 
with only 7.9% dropout rate. 
Table 4-7 Cross-tabulation on SSCRED and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 360 1227 1587under 17 credits
% within SSCRED 22.7% 77.3% 100.0%
Count 128 638 766
SSCRED 
18–21 credits 
% within SSCRED 16.7% 83.3% 100.0%
Count 488 1865 2353 Total 
% within SSCRED 20.7% 79.3% 100.0%
 
Table 4-8 Cross-tabulation on SSGRADE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 232 116 348fail 
% within SSGRADE 66.7% 33.3% 100.0%
Count 104 528 632pass 
% within SSGRADE 16.5% 83.5% 100.0%
Count 124 893 1017middle 
% within SSGRADE 12.2% 87.8% 100.0%
Count 28 328 356
SSGRADE 
good 
% within SSGRADE 7.9% 92.1% 100.0%
Count 488 1865 2353 Total 
% within SSGRADE 20.7% 79.3% 100.0%
Table 4-9 shows that students without a loan have double the dropout rate of those who have 
taken a loan, with respective dropout rates of 26.6% and 12.9%. Table 4-10 demonstrates that 
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the higher the level of absenteeism, the higher will be the dropout rate. The dropout rate 
increases from 18.1% to 75%, with a jump in absentee hours from 10 hours to 21 hours. 
Table 4-9 Cross-tabulation on LOAN and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 372 1081 1453 without 
loan % within LOAN 25.6% 74.4% 100.0% 
Count 116 784 900 
LOAN 
with loan 
% within LOAN 12.9% 87.1% 100.0% 
Count 488 1865 2353  Total 
% within LOAN 20.7% 79.3% 100.0% 
 
Table 4-10 Cross-tabulation on ABSENCE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 381 1727 21080-10 classes 
% within ABSENCE 18.1% 81.9% 100.0%
Count 71 126 19711-20 classes 
% within ABSENCE 36.0% 64.0% 100.0%
Count 36 12 48
ABSENCE 
upper 21 classes
% within ABSENCE 75.0% 25.0% 100.0%
Count 488 1865 2353 Total 
% within ABSENCE 20.7% 79.3% 100.0%
A summary of the descriptive statistics for student retention are shown in Table 4-11. There is 
a lower dropout rate in business and security majors (19.1% for business and 11.2% for 
security). Compared to sex, age and loan, males older than 22 years and students without a 
loan have higher dropout rates than females younger than 22-years-old, and students who 
have taken a loan, respectively. Locally resident students have a lower dropout rate than 
non-local ones. The SSGRADE had a significant influence on student dropout. The dropout 
rate decreases with increasing SSGRADE, ranging from 66.6% to 7.9%. Similarly, the 
dropout rate also decreases with decreasing absenteeism ranging from 75% to 18.1%. 
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Table 4-11 Descriptive statistics of student retention 
Variable 
Number 
of 
dropouts
Dropout 
rate (%) 
Number of 
persisting 
students  
Persistence 
rate (%) 
Total 
(Number) 
Major Engineering 234 23.1 778 76.9 1012
 Business 126 19.1 535 80.9 661
 Social Science 89 26.8 243 73.2 332
 Security Science 39 11.2 309 88.8 348
Sex Male 375 22.2 1318 77.8 1693
 Female 113 17.1 547 82.9 660
Age < 18 years old 251 19.5 1038 80.5 1289
 19–21 224 21.9 801 78.1 1025
 > 22 13 33.3 26 66.7 39
Residence North  140 25.9 401 74.1 541
 Middle 124 23.8 397 76.2 521
 Local 129 13.3 844 86.7 973
 South 77 30.6 175 69.4 252
 East 18 27.3 48 72.7 66
SSCRED < 17 credits 360 22.7 1227 77.3 1587
 > 18 128 16.7 638 83.3 766
SSGRADE < 59.9 232 66.7 116 33.3 348
 60–74.99 104 16.5 528 83.5 632
 75–84.99 124 12.2 893 87.8 1017
 > 85 28 7.9 328 92.1 356
Loan Without loan 372 25.6 1081 74.4 1453
 With loan 116 12.9 784 87.1 900
Absence < 10 hours 381 18.1 1727 81.9 2108
 11–20 71 36.0 126 64.0 197
 > 21 36 75.0 12 25.0 48
Total  488 20.7 1865 79.3 2353
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4.5 Modelling with Logistic Regression 
Logistic regression is a type of regression that is useful when the outcome variable is 
dichotomous, such as dropout and persistence. Logistic regression allows a researcher to 
explain the effect of both categorical and continuous independent variables on a binary 
dependent variable. The objective of analysis through logistic regression is to find the best 
model to explain the relationships between a dichotomous dependent variable and a series of 
independent variables.  
Logistic regression is one of the most appropriate analytic tools for studying outcomes such as 
retention (Dey & Astin, 1993). For the data utilised in this chapter, the outcome variable is the 
dichotomous variable, so logistic regression is performed to find the relationship between the 
independent variables and the dependent variable. Logistic regression computes the odds of a 
student in a given variable being in either of the outcome conditions—which in this study is 
dropout or persist—and reports these as the change in odds between the levels of the 
dichotomous outcome variable. 
When using logistic regression, the dichotomous dependent variable transforms into ‘1’ or ‘0’ 
as required. The data transformation is performed by coding a positive outcome as ‘1’ and a 
negative outcome as ‘0’. This transformation is called ‘logit’, which represents the logarithm 
of an event’s odds for a given set of independent variables’ values. The equation for the 
function is expressed as:  
110)(1
)(ln XBB
YP
YPL +=−= ----------------------------------- (1) 
Where L is called the logit or the natural logarithm of the odds ratio, B0 and B1 refer to the 
familiar intercept and beta weight. P (Y) stands for the expected probability of Y across 
different values of X. In addition, the statistic of the odds ratio is defined as the probability of 
the outcome event occurring divided by the probability of its non-occurrence. 
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The predictive accuracy rate of a prediction model is a major concern when using logistic 
regression. In so far as the probabilities for the outcome variable—for say dropout 
behaviour—are the focus of analysis, equation (1) can be restated as follows: 
)exp(1
)exp(
)(
110
110
XBB
XBB
YP ++
+=
 ---------------------------------------- (2) 
where P (Yith =1) represents the probability of observing the condition of success—in this 
case persisting—for the ith subject, and [1- (Pith=1)] represents the probability of not 
observing the condition of success—hence dropout—for the ith subject. 
In summary, the probability of the dependent variable (P) is estimated for each subject. The 
probability represents an event’s occurrence given a set of values for the independent 
variables and how each independent variable affects the outcome probability. The odds ratio 
is the ratio of probability of persistence between two levels on the predictor. For example, the 
odds ratio estimates the probability of the first-semester grade increasing by one unit. 
The coefficients of the logistic regression model created using the eight variables are shown 
in Table 4-12. The coefficient (B) shows the relationship between the independent variables 
and the dependent variable, and exp (B) represents the ratio of change in the odds of the event 
of interest occurring for a one-unit change in the predictor. The results show that SSGRADE 
(second semester grade) has the highest value which is 169. This means SSGRADE has the 
strongest relationship with dropout. On the other hand, the exp (B) of SSGRADE also 
strongly affects dropout in three cohorts as exp (B) for SSGRADE is equal to 3.22, meaning 
that the odds of SSGGADE for a dropout student is 3.22 times that of a persistent student. For 
the factor major of study, the exp (B) of Business is 0.587 and is higher than that of Security 
Science which is 0.369. This suggests that the major of study has stronger effects on the 
retention of Business students than Security Science students. This is probably because the 
Security Science major of study is relatively new since the school of Security Science was 
only established a couple of years ago. Security Science students have higher motivation and 
specific purpose hence causing them to have higher persistence than Business students.  
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Thus, school administrators may have to inspire Business students with specific goals in order 
to retain them. 
Five variables, namely—Major, Residence, SSGRADE, Loan and Absence—are found to 
have a significant influence on Dropout. However, three variables—Sex, Residence (local), 
and SSCRED—have been shown to be non-significant. Study majors in engineering, business 
and social science are negatively associated with the probability of retention. This indicates 
that students’ major has a significant influence on student retention. This result is consistent 
with the findings of St. John et al.’s study (2004). SSGRADE also has a significant influence 
on student retention. Students whose second-semester grade is less than 60 (i.e. who failed) 
are more likely to drop out. 
Absenteeism also has a negative impact on dropout. The higher the level of absenteeism, the 
less likely it will be that the student will persist. A student who is less motivated on attending 
classes show less integration into the academic environment which eventually influences on 
the intention to dropout. For the residence variable, local students are more likely to persist in 
their studies since students who live away from home may encounter more stress than their 
local counterparts. Intervention programs to advise these students who are away from home 
how to handle the academic study and how to manage their time are needed. 
Table 4-12 Results of logistic regression 
Variables B Sig. exp (B) Significant order
MAJOR (Engineering)  **  3 
MAJOR(Business) -0.533 ** 0.587  
MAJOR (Social Science) -0.599 ** 0.549  
MAJOR (Security Science) -0.998 *** 0.369  
SEX (male) 0.319  1.376  
AGE 0.053  1.055  
RESIDENCE -- North     
 -- Middle -0.400  0.671  
 -- Local -0.015  0.985  
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Variables B Sig. exp (B) Significant order
 -- South 0.692  1.998  
 -- East -0.385  0.680  
SSCRED -0.003  0.997  
SSGRADE 1.169 *** 3.220 1 
LOAN -0.579 *** 0.560 4 
ABSENCE -0.445 *** 0.641 2 
Coefficient significant level *** .001, ** .01, and * .05 
 
4.6 Modelling with a Support Vector Machine 
This approach uses an SVM to classify students’ persistence and validate the results of the 
logistic regression. The goal of using SVM in this phase is to classify the students into two 
groups: students who are at risk and students who are not. 
SVM is an algorithm based on statistical learning theory (Vapnik, 1998). Statistical learning is 
about learning from data with an outcome measured and prediction of the data without an 
outcome variable. For example, by learning from the data on demographic, diet and clinical 
measurements, a hospital could predict whether a patient hospitalised for a heart attack might 
have a second heart attack. Another example is that by learning from economic data, 
specifically on enterprise performance measures, economists could predict the price of a stock 
in the near future. The process of using data to build a prediction model is called supervised 
learning. In other words, ‘to use the inputs to predict the values of outputs is so called 
supervised learning’(Hastie, et al., 2001, p. 9). 
In this respect, SVM uses a training dataset to build a prediction model which is called a 
classifier. The classifier is used to predict the outcome variable and to implement nonlinear 
class boundaries by transferring the input data to a higher dimensional space. We use SVM to 
classify students into subsets of persistence or dropout. SVM entails a special kind of linear 
model with a maximum margin hyperplane. The hyperplane provides the maximum 
separation between the outcome classes. The input data that is closest to the hyperplane are 
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called support vectors. Figure 4-2 graphically illustrates the hyperplane and the support 
vectors. 
w.x+b = 0
Maximum margin
Support Vectors
hyperplane
 
Figure 4-2 Hyerplane in SVM 
 
For a nonlinearly separable case, a high-dimension hyperplane is represented by the following 
equation: 
∑+= )),(( xixKyby iiα  
The function )),(( xixK  is defined as the kernel function. Kernel function is the method that 
transfers the input data into high-dimensional data. As shown in Figure 4-3, the input space 
that cannot find a linear separation has been transferred into a three-dimensional (or 
potentially of infinite dimension) space by utilising a kernel function. 
  
102
 
Figure 4-3 Kernel function of SVM 
 
The kernel function transfers the input data which are denoted as (x, x’) into higher dimension 
data which are then the indicators (φ(x), φ(x’)). The kernel function satisfies the following 
equation: 
〉′〈=′ )x((x),)xK(x, φφ   
Although new kernels have been proposed by researchers, there are three basic kernels in 
common:  
• linear: jTiji  x x ) x,K(x =  
• polynomial: 0,)(),K(xi >+= γγ djTij rxxxj  
• radial basis function (RBF): 0),exp(),( 2 >−−= γγ jiji xxxxK  
        dr,,γ are kernel parameters. 
  
103
 
In general, RBF is a reasonable first choice. The RBF kernel maps data into a higher 
dimensional space and can handle cases when the relation between class labels and attributes 
is nonlinear (Hsu, et al., 2007). RBF has also been found to display excellent generalisation 
performance to illustrate a complicated two-spiral classification problem, in particular with an 
RBF kernel (Suykens & Vandewalle, 1999). In the present study, the RBF kernel is used. 
When using the RBF kernel function, selecting the proper parameters can enhance the 
accuracy. The parameters include penalty parameter C and gamma γ. The regularisation of 
parameter C determines the trade-off between minimising the training data error and 
minimising model complexity. Parameter γ defines the nonlinear mapping from input space to 
higher dimensional feature space (Chen, et al., 2007).  
LibSVM is used to conduct the SVM analysis for this study. LibSVM is a library for support 
vector machines and is integrated software for SVM, regression and distribution estimation. It 
supports multi-class classification (Chang & Lin, 2001). Four procedures are used to build an 
SVM prediction model as proposed by Hsu et al. (2007). 
The first step is to transform the data into the format of the SVM software LibSVM. LibSVM 
requires that each data instance is represented as a vector of real numbers. The categorical 
attributes thus have to be converted into numeric data. In our data, each of the attributes was 
numeric and so did not need to be converted. In addition, the format of the input file is:  
[label] [index1]: [value1] [index2]: [value2]… 
[label] [index1]: [value1] [index2]: [value2]… 
After the data is cleaned, it is in the form of an Excel file which can be transferred to a 
comma-separated values (CSV) file. A java code is developed to transfer the CSV file into 
SVM format.  
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converter
(Java code)
1, 2, 1, 2
1, 2, 1, 2 
0, 1, 1, 0
1, 1, 2, 2
+1 1:2  2:1  3:2
+1 1:2  2:2  3:3
-1 1:1  2:1  3:0
+1 1:1  2:2  3:2
csv format SVM format
 
The second step involves scaling the data before building the SVM model. The advantages of 
scaling are to avoid the dominance of attributes in greater numeric ranges over those in 
smaller numeric ranges, and also to avoid numerical difficulties during calculation. As 
indicated earlier, the kernel values depend on the inner products of feature vectors, and large 
attribute values might cause numerical problems. 
The third step is to use cross-validation to find the best parameter C and γ. Parameter 
selection is important for the accurate prediction of performance. The upper bound C and the 
kernel parameter γ are essential to the performance of SVM. Grid-search and cross-validation 
are suggested as a practical method for selecting these two parameters. 
Regarding cross-validation, the training dataset is split into v subsets of equal size randomly. 
Next, data is trained with parameters to predict the other subset of data and calculate the 
accuracy. In other words, one subset is tested using the classifier trained on the remaining (v-1) 
subsets. Thus, each instance of the whole training dataset is predicted once so that the 
cross-validation accuracy is the percentage of data that are correctly classified. Next, 
parameters are changed and the training step is repeated until an acceptable level of accuracy 
is obtained. The parameters will be used to train the SVM model and the model will be used 
for the final prediction of those unknown test data. This whole process is called 
cross-validation. 
Regarding grid-search, there are two parameters used to select the RBF kernel. This requires 
that n*n = n2 times have to be tried to find the optimum combination of C and γ. Basically, 
pairs of (C, γ) are tried and the one with the best cross-validation accuracy is selected. The 
exponentially growing sequences of C and γ have been found to be a practical method of 
identifying good parameters (Hsu, et al., 2007). The grid-search could be thought of as 
finding the grid points on a specified region of the X-Y axis, as shown in Figure 4-4. If you 
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convert each of the grid points X and Y coordinates to exponential values such as 2x and 2y, 
then the two values are the values of C and γ. After the best (C, γ) pairing is found, the whole 
training dataset is trained again to generate the final classifier. In summary, all of the pairs of 
(C, γ) are tried and the one with the best accuracy is selected. In Libsvm, grip.py is used for 
parameter selecting. 
Thus, in this research, after conducting the grid-search for the training data, the optimal 
parameters associated with the RBF kernel were found to have the values of C = 2048 and γ = 
0.0078125, with an accuracy rate of 85.6%. Once these optimal parameters were obtained, the 
training data was trained again to generate the final predicting model. The overall prediction 
accuracy of the holdout data is 85.6%. 
Another tool of LibSVM—F-scores—is used to weight the attributes. F-score is a simple 
technique that measures the discrimination of two sets of real numbers. The larger the F-score, 
the more likely it will be that this feature is more discriminative (Chen & Lin, 2006). The 
F-scores are applied to rank the attributes obtained from the correlation test in the present 
study. The results of the F-score revealed the ranks of predictors presented in Table 4-13. The 
fourth step involved using the best parameter C and γ to train the whole training dataset to 
obtain the final prediction model. 
 
Figure 4-4 Grid-search symbol 
The following commands were executed in LibSVM to build a prediction model: 
C:\> svm-scale traindata > traindata.scale 
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C:\> svm-scale testdata > testdata.scale 
C:\> svm-train traindata.scale 
C:\> f-score testdata.scale 
C:\> svm-predict testdata.scale traindata.model testdata.predict 
C:\> python grid.py traindata.scale 
The parameters of SVM obtained from the grid algorithm performed under Python were C = 
2048 and γ= 0.0078125, with an accuracy rate of 85.6%. The rank of variables is performed 
by F-scores under LibSVM and generates a similar outcome to LR, as shown in Table 4-13. 
The last four ranks of variables are RESIDENCE, SEX, SSCRED and AGE. Consistently, 
based on the Exp (B) coefficients in LR, these four variables are non-significant in the LR 
model. SSGRADE and ABSENCE were found to be the two most important contributing 
attributes in both models, while MAJOR and LOAN had opposite ranks to each other. 
Generally, both attributes have a significant effect on student retention. 
SVM and other supervised learning techniques use a training dataset to specify in advance 
which data should cluster together. A set of training examples can easily be assembled from 
the literature and database sources. Using this training set, an SVM can ‘learn’ to discriminate 
between the members and non-members of a given functional class based on expression data 
(Brown, et al., 2000). 
The Hosmer-Lemeshow statistics used in logistic regression indicate a good fit as the 
significance value is greater than 0.05. Pseudo R2 is a statistic with a scale ranging from 0 to 1 
(Stratton, et al., 2008). The goodness-of-fit of logistic regression is found to be statistically 
significant at α = 0.10, based on the chi-square test of the overall model adequacy. The value 
of R2 is 0.33 and the accuracy rate of prediction is 72.5%. 
Logistic regression and SVM achieved student retention prediction accuracies of 72.5% and 
85.6%, respectively. This indicates that SVM has better prediction accuracy for student 
retention than does the logistic regression. 
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Table 4-13 Feature ranking in SVM and comparison with LR 
Variables Rank in SVM Sig. and rank in LR 
MAJOR 4 3 
SEX 6 non-sig. 
AGE 8 non-sig. 
RESIDENCE 5 non-sig. 
SSCRED 7 non-sig. 
SSGRADE 1 1 
LOAN 3 4 
ABSENCE 2 2 
 
4.7 Discussion 
The findings reveal that the four predictors of dropout found in logistic regression were also 
identified as such by the results of SVM. These results were validated to confirm that these 
four predictors are significant to dropout. These predictors are: second-semester grade, 
absence from class, study major, and loan status. 
Regarding second-semester grade, as the data used in this chapter includes all year students, 
first-year and higher year level students are discussed. For first-year students, adaption to the 
new environment of higher education is under investigation, as students are forced to cope 
with new academic subjects, a new social life and managing their own housing. They might 
also encounter academic difficulties when studying new subjects.  
Higher year level students do not face these adjustment problems, but some still choose to 
drop out if they obtain low second-semester grades in first year. This finding reveals that 
second-semester grade is an important indicator of academic preparation. Students with low 
second-semester grades are found to be not well prepared for their studies, so that after a 
couple of semesters they are still experiencing difficulties with their course. This difficulty 
decreases their motivation to stay. The academic performances of students’ third, fourth or 
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later semesters are not discussed in this study, although this would doubtless be fruitful for 
future research. 
Regarding study major, students enrolled in the major of environmental security are more 
likely to stay (88.8%) than students studying business (80.9%), engineering (76.9%) or social 
science (73.2%). Students’ study major has been found to be an important factor on student 
retention in the higher education sector (Watson, et al., 2004).  
For example, when examining ways to enhance the university experience of computer science 
students, suggestions have been made that the computer science school implement a 
systematic way to present the discipline of computer science as about more than merely 
programming by contextualising courses and assignments and using real world issues when 
teaching the basics (Biggers, et al., 2008). The factors that determine the satisfaction of 
business students have been found to include the quality of relationship among academic staff, 
peers and the individual. An academic clinical practice is recommended to increase the 
outcomes of nursing students as they learn using an evidence-based approach (McConnell, et 
al., 2004). School administrators could do well to think along these lines to enhance the 
academic performance of their students. 
In relation to loan status, students without a loan have twice the dropout rate of those who 
have taken a loan. For the high year level students, the more tuition fees the students pay, the 
more likely it is that they will encounter financial difficulty. Unfortunately, there are not 
many financial aid schemes for students in Taiwan. In general, a loan for tuition fees is 
provided by the Ministry of Education (MOE). Institutions seldom provide financial 
assistance to students; even public institutions do not provide for students well in this regard. 
Thus the issue of student financial hardship is worthy of further consideration by higher 
education institutions and the MOE in Taiwan. 
On the other hand, the performance of SVM is better than that of logistic regression. Logistic 
regression is a popular method for examining student retention, while SVM has not yet been 
applied to this subject. SVM is a machine learning technique and is thus suitable for 
classifying data. We used SVM to validate the results of the logistic regression, and found the 
  
109
accuracy prediction of SVM (85.6%) to be higher than that of logistic regression (72.5%). The 
future investigation of student retention using SVM is suggested. 
4.8 Summary 
The purpose of this chapter was to select the attributes that best influence student retention 
and build a model that can predict student retention. A dataset containing the records of 2,353 
students enrolled between 2003 and 2005 was obtained from a higher education institution in 
Taiwan. The data contained 14 student attributes and the dropout rate was analysed and found 
to be 20.7%. Correlation tests were used to perform attributes selection and eight attributes 
were found to significantly determine student dropout rates. These were: major, sex, age, 
residency, second-semester grade, second-semester credits, loan status and absenteeism. 
The eight potential predictors were used within both logistic regression and SVM modelling 
to predict student dropout. Both of the prediction models had high accuracy prediction rates, 
of 85.6% and 72.5% for SVM and logistic regression, respectively. The performance of SVM 
was superior to that of logistic regression. 
Second-semester grade was the most significant factor affecting attrition for all year students. 
Various study majors had specific predictive abilities for attrition, and in this regard it is 
recommended that intervention be developed that is based on specific curricula. Loan status 
and the issue of student financial hardship need to be further examined by government and 
institutions. 
 Chapter 5  
IDENTIFYING AT-RISK FIRST-YEAR 
STUDENTS† 
5.1 Introduction 
While the previous chapter analysed the predictors of attrition for all year level students, this 
chapter specifically determines the predictors of attrition for first-year students. First-year 
students experience a transition from high school to tertiary education. Not only are there 
academic issues for them to manage, but also adjustment to their new social life affects their 
integration into the new environment. The objective of this chapter is to identify the predictors 
and compare the results with those outlined in chapter 4. 
The secondary data is analysed by using logistic regression (LR). Several LR models are built 
to compare the importance of each predictor. The number of models required depends on the 
number of potential predictors obtained by preliminary testing. The model including all 
predictors is used as the control model; and other models are created by excluding one 
predictor at a time. By comparing these models, the predictors that have a significant 
influence on attrition are obtained. 
This chapter is divided into six sections. First, the literature on first-year student retention is 
presented. The procedures utilised for data collection are then described, followed by an 
                                                 
† Part of the work presented in this chapter has been previously published (Weng, et al., 2009b) 
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outline of the analysis method and results. The discussion and the summary of this chapter are 
presented last. 
5.2 Review of Factors Affecting First-Year Student Retention 
The first year of study has been examined as a critical attrition time frame. In light of the need 
to increase the retention of first-year students, a study by Sadler et al. in 1995 developed a 
predicting model on student retention at New York University (Sadler, et al., 1997). The 
student population of their study was 2,209 enrolled at the university in first-year classes 
between the fall of 1994 and the fall of 1995.  
They used numerous variables including sex, ethnicity/race, secondary school grade, 
first-semester grade, housing and financial aid. The equation generated by Sadler et al. was 
based on a multi-point longitudinal approach which included three different points in time at 
which the predictors were calculated. The results showed limited success in the identification 
of at-risk students. Their findings provided a predictive equation to determine the probability 
of a student’s decision to persist or drop out.  
Several factors have been examined in relation to first-year retention. For example, using data 
obtained from a US national study involving 262 higher education institutions, the 
characteristics of first-year students from six years previously were examined in relation to 
current retention data by Astin (2005) to determine the predictors of retention. This was a 
longitudinal study. The results showed that ‘an institution’s degree completion rate is 
primarily a reflection of its entering student characteristics, and differences among institutions 
in their degree completion rates are primarily attributable to differences among their student 
bodies at the time of entry’ (Astin, 2005, p. 7). 
Higher education in Australia includes a wide diversity of student populations. Since the 
reforms of the late 1980s, equity and access for all have been a primary focus of Australian 
universities. In this regard, one study examined the factors affecting retention of first-year 
students in Australia. The sample included 197 first-year university students from the 
Faculties of Science (n=149) and Information Technology (n=48) in a large urban university. 
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The findings identified academic performance and integration into institutions as the 
significant predictors of university performance (McKenzie & Schweitzer, 2001). 
Given the rapid expansion of student numbers in Australia in recent years, catering for 
students from diverse backgrounds has been a concern for higher education. In particular, the 
first-year students who are most likely to run into difficulties academically and socially have 
been examined with regard to non-completion rate (McInnis, et al., 2000).  
Another study examined the influences on students’ openness to diversity and challenge in the 
first year of higher education (Pascarella, et al., 1996). This study investigated the extent to 
which diversity and multiculturalism on campus influence other outcomes within the 
institution. The findings indicated that for first-year students the courses taken, study hours, 
residency, part-time work hours, involvement with peers and the environmental pressures of 
the institution influenced the students’ experiences. 
A study by Herzog also examined the determinants of student retention on first- and 
second-year students (Herzog, 2005). In order to investigate the academic performance and 
enrolment patterns of first-year students, the impact of secondary school experiences, 
first-year academic performance, and financial aid support was examined. The results showed 
that the experience of first-year maths, the maths intensity of the declared major, and 
second-year financial aid all affected the first-year students’ persistence. 
In their article entitled, ‘New frontiers for student affairs professionals: Teaching and the 
first-year experience’, Hunter and Murray argued that for ‘perhaps the first time in the history 
of American higher education, large numbers of students, with varied needs, enrolled, but for 
a wide array of reasons many did not complete their degree’ (Hunter & Murray, 2007, p. 26). 
With the influx of large numbers of students with different backgrounds and levels of 
preparation for higher education, responding to the need for assistance should be included in 
first-year orientation or seminar courses. Moreover, such seminars need to be part of an 
overall approach to the first year of study. 
Another study identified three factors that thereafter convinced school administrators of the 
need for programs to help first-year students deal with transitional issues: (a) students arrive 
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on campus without student success skills; (b) changes in curricula and regulations make 
decision-making more complex for students; and (c) the peer culture was no longer as 
effective as it had been in earlier years in assisting first-year students to adjust to the 
institutional environment (Dwyer, 1989).  
In addition, a 1984 report entitled ‘Involvement in learning: Realizing the potential of 
American higher education’ from the National Institution of Education focused attention on 
the first year of study. The report’s first recommendation was that school administrators 
should reallocate academic staff and other institutional resources towards increased service to 
first- and second-year students (Hunter & Murray, 2007). 
We utilise the same attributes as were used in the previous chapter to examine first-year 
students. These are the entering characteristics of the students and what students experience 
during higher education schooling. Student entering characteristics, which include sex, age, 
ethnicity/race, prior academic experience, socioeconomic status and familial support, have 
previously been examined. The proposed predicting model is shown in Figure 2-10.  
5.3 Data Collection 
The purpose of this chapter is to determine the factors affecting first-year student attrition. We 
already reported the factors affecting all year level students in the previous chapter. Together 
the chapters are aimed at determining the factors that affect retention for both all year level 
and first-year students. In both, the data is extracted from the same institution and the same 
student information system. The difference between the two chapters is that the data used in 
this chapter is specifically for first-year students enrolled in the academic year of 2006 only. 
Given the shared purpose of the two chapters, the data used in this chapter includes the same 
variables as those used in the previous chapter, which include students’ demographic status, 
financial situation and academic performance outcomes. 
The data used in the chapter contains the records of 955 first-year students who were enrolled 
in the 2006 academic year, which was provided by the case study institution in Taiwan. The 
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same data source is used for both chapters. Thus the only differences between these two 
datasets are the year levels and study majors. 
In the previous chapter, the data includes all year level students from first to fourth year. In 
particular, schools that have been established for less than four years are excluded as there are 
no higher year level students. For example, the School of Early Childhood Educare was 
established in 2004 so at the time this research was conducted had no higher year level 
students. In this case, the study major is excluded from the data used in the previous chapter. 
In this chapter, first-year students are examined and all study majors are included. The data 
sources are described briefly. The details of the data cleaning and processing are outlined in 
section 4.3. The brief is presented below. 
The first data source is obtained from the student recruiting system and includes student 
demographic variables such as: study major, gender, type of residence, type of secondary 
school attended, age, special admission status, and entrance test score.  
The second data source is obtained from the student information system which includes 
information on students’ academic performance such as: first-semester credits earned, 
first-semester grades, second-semester credits earned, second-semester grades, and 
absenteeism. Financial situation is presented by loan status in the data source. In this chapter, 
there is no student with the value of ‘tuition fee waiver’ as was used in the previous chapter. 
A third source of information is used to check the enrolment status of students collected at the 
beginning of the second semester of their study.  
Since data is collected from these three sources at various points in time, student data together 
with student ID records were integrated. The data includes 14 independent variables and one 
dependent variable. 
Once the data sources were gathered, data pre-processing is conducted as described in chapter 
4. As outlined in section 4.3, four Excel spreadsheets and one Access database are used, and 
these data sources are integrated and manipulated into the variables which are then analysed 
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sequentially. From the Access database, several attributes had to be calculated or selected by 
using an SQL (Structured Query Language) statement. 
To integrate the data sources, student ID is used to uniquely identify a student’s data. The 
macro function of ‘lookup’ in Excel is used to match these four data files via student ID. The 
details of the data preparation and data treatments undertaken for each attribute are the same 
as presented in the previous chapter. 
Once the data preparation is complete, 14 variables are obtained as shown in Table 5-1. 
Table 5-1 Variables selected 
Variables Values and description 
Major (MAJOR) 1 = engineering, 2 = business, 3 = social science, 4 = security science 
SEX 1 = male, 2 = female 
AGE 1 = < 18 yrs, 2 = [19–21], 3 = > 22 yrs 
Secondary school type 
(SSCHOOL) 1 = high school, 2 = vocational high school 
Entrance test score 
(ESCORE) 
1 = [0.0–24.99], 2 = [25–49.99], 3 = [50–74.99], 4 
= > 75 
Special admission status 
(SASTAT) 1 = general admission, 2 = special admission 
Residence (RESIDENCE) 1 = north, 2 = middle, 3 = local, 4 = south, 5 = east
First-semester credits 
(FSCRED)  1 = < 18 credits, 2 = [19–22], 3 = > 23 credits 
First-semester grade 
(FSGRADE) 1 = < 59.9, 2 = [60–74.9], 3 = [75–84.9], 4 = > 85 
Second-semester credits 
(SSCRED) 1 = < 18 credits, 2 = [19–22], 3 = > 23 credits 
Second-semester grade 
(SSGRADE) 1 = < 59.9, 2 = [60–74.9], 3 = [75–84.9], 4 = > 85 
Loan (LOAN) 0 = without loan, 1 = with loan 
Absenteeism (ABSENCE) 0 = < 10 classes, 2 = [11 – 20], 3 = > 21 
Dropout 0 = dropout, 1 = persistence 
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5.4 Statistical Analysis 
The methods used in this chapter are similar to those described in chapter 4, in which 
correlation tests and logistic regression are conducted. The difference between these two 
chapters is the validation approach. In chapter 4, SVM was used to validate the logistic 
regression (LR) model and the results of LR and SVM were compared. In this chapter, seven 
LR models are built to compare the weight of the predictors. In these seven LR models, 
predictors are evaluated one by one by excluding one at a time. The results are then compared 
to identify the most significant predictors. 
Prior to developing the attrition model by analysis of the 14 variables, the relationships 
between the dependent variable and the independent variables are tested. A correlation test is 
conducted to identify the relationship among nominal or ordinal variables. The p-value is 
adapted to examine these relationships. If the value of p-value is less than 0.10, this implies 
that the independent variable has a significant relationship with the dependent variable. Three 
symmetric measures are used to test the strength of the relationships. These are the Phi 
statistic, Cramer’s V, and the contingency coefficient.  
5.4.1 Selection of Predictors Using Correlation Tests 
To select the variables that are closely related to the outcome variable, all 14 variables are 
analysed by correlation testing. Six variables are found to have a significant relationship with 
DROPOUT, with p-values of less than 0.10, as shown in Table 4-2. These are MAJOR, AGE, 
RESIDENCE, FSCRED, SSGRADE, and ABSENCE. Three of these six predictors have 
higher values of Phi, Cramer’s V and contingency coefficient. These are SSGRADE, 
FSCRED, and ABSENCE with values of Phi of 0.468, 0.383 and 0.349, respectively. This 
means that these three potential predictors not only have statistically significant relationships 
with the dependent variable, but it also indicates that they had stronger relationships 
compared to the other two variables. The statistics gained from the correlation tests are shown 
in Table 5-2. 
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Table 5-2 Results of correlation tests  
Variable p-value Phi Cramer’s V Contingency coefficient 
MAJOR *0.057 0.089 0.089 0.089 
SEX 0.515 0.020 0.021 0.021 
AGE *0.003 0.112 0.112 0.111 
SSCHOOL 0.227 0.039 0.039 0.039 
ESCORE 0.110 0.081 0.081 0.081 
SASTAT 0.124 0.039 0.039 0.039 
RESIDENCE *0.001 0.138 0.138 0.137 
FSCRED *0.000 0.383 0.383 0.358 
FSGRADE 0.102 0.133 0.133 0.132 
SSCRED 0.479 0.023 0.023 0.023 
SSGRADE *0.000 0.468 0.468 0.468 
LOAN 0.649 0.015 0.015 0.015 
ABSENCE *0.000 0.349 0.349 0.330 
*p-value less than 0.10 
 
5.4.2 Descriptive Statistics 
The descriptive statistics of these six predictors are presented below separately. As shown in 
Table 5-3, the cross-tabulation shows the frequency of each attribute. With regard to MAJOR, 
each MAJOR except security science has a similar rate of dropout: 13.1%, 12.8%, 14.5% and 
5.5% for engineering, business, social science and security science, respectively. The total 
dropout rate is 12.1%. The security science major has the lowest dropout rate 5.5%. As the 
security science is a new academic discipline in Taiwan, introduced in the 2000s, there are not 
many students enrolled in this discipline and those enrolled are more likely to stay. 
For the variable AGE, older students have a higher dropout rate than do younger students, 
with values of 28.6% and 9.6%, respectively, as shown in Table 5-4. 
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Table 5-3 Cross-tabulation on MAJOR and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 51 339 390
% within MAJOR 13.1% 86.9% 100.0%
Engineering 
% of Total 5.3% 35.5% 40.8%
Count 28 191 219
% within MAJOR 12.8% 87.2% 100.0%
Business 
% of Total 2.9% 20.0% 22.9%
Count 29 171 200
% within MAJOR 14.5% 85.5% 100.0%
Social 
Science 
% of Total 3.0% 17.9% 20.9%
Count 8 138 146
% within MAJOR 5.5% 94.5% 100.0%
MAJOR 
Security 
Science 
% of Total .8% 14.5% 15.3%
Count 116 839 955
% within MAJOR 12.1% 87.9% 100.0%
 Total 
% of Total 12.1% 87.9% 100.0%
 
Table 5-4 Cross-tabulation on AGE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 8 20 28 
% within AGE 28.6% 71.4% 100.0% 
above 22 
% of Total 0.8% 2.1% 2.9% 
Count 49 463 512 
% within AGE 9.6% 90.4% 100.0% 
under 18 
% of Total 5.1% 48.5% 53.6% 
Count 59 356 415 
% within AGE 14.2% 85.8% 100.0% 
AGE 
19–21 
% of Total 6.2% 37.3% 43.5% 
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   DROPOUT  
   0 1 Total 
Count 116 839 955 
% within AGE 12.1% 87.9% 100.0% 
 Total 
% of Total 12.1% 87.9% 100.0% 
For RESIDENCE, north and east residency locations, which are further from the institution, 
have higher attrition rates, of 20.6% and 15.8%, respectively. Locally resident students have 
the lowest attrition rate of 8.2%, as shown in Table 5-5. This result is same as that obtained 
for all year level students, thus confirming that local resident students are always more likely 
to persist.  
Table 5-5 Cross-tabulation on RESIDENCE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 28 108 136
% within RESIDENCE 20.6% 79.4% 100.0%
north 
% of Total 2.9% 11.3% 14.2%
Count 34 190 224
% within RESIDENCE 15.2% 84.8% 100.0%
middle 
% of Total 3.6% 19.9% 23.5%
Count 40 447 487
% within RESIDENCE 8.2% 91.8% 100.0%
local 
% of Total 4.2% 46.8% 51.0%
Count 11 78 89
% within RESIDENCE 12.4% 87.6% 100.0%
south 
% of Total 1.2% 8.2% 9.3%
Count 3 16 19
% within RESIDENCE 15.8% 84.2% 100.0%
RESIDENCE 
east 
% of Total .3% 1.7% 2.0%
Count 116 839 955
% within RESIDENCE 12.1% 87.9% 100.0%
 Total 
% of Total 12.1% 87.9% 100.0%
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In terms of academic performance, three attributes are considered: first-semester credits 
earned, second-semester grade, and absence from classes. First-semester credits earned 
represent the student’s success in managing their studies. Students who failed more credits in 
their first semester experience frustration, and those who fail in second semester are most 
likely to drop out. As shown in Table 5-6, the students who earn under 17 first-semester 
credits have a high dropout rate of 17.2%; whereas those who earn more than 22 credits are 
likely to persist, with only a 4.8% rate of dropout. As shown in Table 5-7, the overall dropout 
rate is quite high at 53%. 
Table 5-6 Cross-tabulation on FSCRED and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 52 251 303
% within FSCRED 17.2% 82.8% 100.0%
under 17 credits 
% of Total 5.4% 26.3% 31.7%
Count 55 408 463
% within FSCRED 11.9% 88.1% 100.0%
18–21 credits 
% of Total 5.8% 42.7% 48.5%
Count 9 180 189
% within FSCRED 4.8% 95.2% 100.0%
FSCRED 
above 22 
% of Total 0.9% 18.8% 19.8%
Count 116 839 955
% within FSCRED 12.1% 87.9% 100.0%
 Total 
% of Total 12.1% 87.9% 100.0%
 
Table 5-7 Cross-tabulation on SSGRADE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 61 54 115
% within SSGRADE 53.0% 47.0% 100.0%
fail 
% of Total 6.4% 5.7% 12.0%
SSGRADE 
pass Count 24 216 240
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   DROPOUT  
   0 1 Total 
% within SSGRADE 10.0% 90.0% 100.0%
% of Total 2.5% 22.6% 25.1%
Count 23 374 397
% within SSGRADE 5.8% 94.2% 100.0%
middle 
% of Total 2.4% 39.2% 41.6%
Count 8 195 203
% within SSGRADE 3.9% 96.1% 100.0%
good 
% of Total .8% 20.4% 21.3%
Count 116 839 955
% within SSGRADE 12.1% 87.9% 100.0%
 Total 
% of Total 12.1% 87.9% 100.0%
Those students who fail their second semester are likely to drop out. In contrast, students who 
obtain high grades have only a 3.9% dropout rate. Moreover, low levels of absenteeism lead 
to higher levels of integration, while students with high levels of absenteeism are more likely 
to drop out. As shown in Table 5-8, students who intend to drop out attend fewer classes. 
Absenteeism of more than 21 hours engenders a 60.4% dropout rate, as opposed to the 8.6% 
rate for 0–10 hours of absence. 
Table 5-8 Cross-tabulation on ABSENCE and DROPOUT 
   DROPOUT  
   0 1 Total 
Count 69 732 801
% within ABSENCE 8.6% 91.4% 100.0%0–10 hours 
% of Total 7.2% 76.6% 83.9%
Count 18 88 106
% within ABSENCE 17.0% 83.0% 100.0%11–20 hours 
% of Total 1.9% 9.2% 11.1%
ABSENCE 
above 21 Count 29 19 48
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   DROPOUT  
   0 1 Total 
% within ABSENCE 60.4% 39.6% 100.0%hours 
% of Total 3.0% 2.0% 5.0%
Count 116 839 955
% within ABSENCE 12.1% 87.9% 100.0% Total 
% of Total 12.1% 87.9% 100.0%
Fourteen variables are tested by correlation tests and entered into the proposed models 
depending on their statistical significance regarding OUTCOME. The six predictors obtained 
are: MAJOR, AGE, RESIDENCE, FSCRED, SSGRADE and ABSENCE. The descriptive 
statistics of student retention are shown in Table 5-9. 
Table 5-9 Descriptive statistics of student retention 
Variable 
Number 
of 
dropouts 
Dropout 
rate (%)
Number 
persistin
g  
Persistenc
e rate (%) 
Total 
(Number) 
Engineering 51 13.1 339 86.9 390 
Business 28 12.8 191 87.2 219 
Social 
Science 29 14.5 171 85.5 200 
MAJOR 
Security 
Science 8 5.5 138 94.5 146 
< 18 8 28.6 20 71.4 28 
19–21 49 9.6 463 90.4 512 AGE 
> 21 59 14.2 356 85.8 415 
North 28 20.6 108 79.4 136 
Middle 34 15.2 190 84.8 224 
Local 40 8.2 447 91.8 487 
RESIDENCE 
South 11 12.4 78 87.6 89 
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Variable 
Number 
of 
dropouts 
Dropout 
rate (%)
Number 
persistin
g  
Persistenc
e rate (%) 
Total 
(Number) 
East 3 15.8 16 84.2 19 
< 17 52 17.2 251 82.8 303 
18–21 55 11.9 408 88.1 463 FSCRED 
> 22 9 4.8 180 95.2 189 
< 59.9 61 53.0 54 47.0 115 
60.0–74.99 24 10.0 216 90.0 240 
75.0–84.99 23 5.8 374 94.2 397 
SSGRADE 
> 85.0 8 3.9 195 96.1 203 
< 10  69 8.6 732 91.4 801 
11–20 18 17.0 88 83.0 106 ABSENCE 
> 21 29 60.4 19 39.6 48 
Total  116 12.1 839 87.9 955 
The overall dropout rate is found to be 12.1%, representing 116 student withdrawals before 
the second year of university. Students with the following characteristics—major in 
environmental security, aged between 19 and 22 years, and staying at a local residence—have 
a lower dropout rate than students from other majors, who are younger than 18 or older than 
21 years, and not living locally.  
Students with an FSCRED of greater than 22 credit points have a lower dropout rate. 
SSGRADE and ABSENCE has a significant influence on student dropout. The dropout rate 
decreases with increasing SSGRADE in the range of 3.9–53%. Similarly, the dropout rate 
decreases with decreasing ABSENCE in the range 8.6–60.4%. 
5.5 Modelling with Logistic Regression 
After examining the relationships between the independent and dependent variables, those 
variables which have a significant impact on the dependent variable are used to create several 
logistic regression models. In order to examine the effects of the potential predictors of 
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attrition, the model, including all predictors, is used as the control model. Other models are 
created by excluding one predictor at a time. 
Logistic regression is a type of regression that is useful when the outcome variable is 
dichotomous, such as dropout or persistence. The objective of analysis through logistic 
regression is to find the best model to explain the relationships between a dichotomous 
dependent variable and a series of independent variables. For the data used in this chapter, the 
outcome variable is a dichotomous variable, so logistic regression is deployed to determine 
the relationship between independent variables and the dependent variable. A detailed 
justification for the use of logistic regression is illustrated in section 4.5. 
The regression model, which includes all of the six predictors, is used as the control model in 
this study. The other models are created using five predictors, excluding one variable in each 
model. The predictors included in each model are shown in Table 5-10. 
Table 5-10 Model predictors 
 Model 1 
Model 
2 
Model 
3 
Model 
4 
Model 
5 
Model 
6 
Control 
model 
AGE ν ν ν ν ν  ν 
MAJOR ν ν ν ν  ν ν 
ABSENTEEISM ν ν ν  ν ν ν 
FSCRED ν ν  ν ν ν ν 
RESIDENCE ν  ν ν ν ν ν 
SSGRADE  ν ν ν ν ν ν 
Based on the six predictors, seven regression models are created. The control model includes 
all six predictors, while Model 1 excludes SSGRADE, Model 2 excludes RESIDENCE, 
Model 3 excludes FSCRED, Model 4 excludes ABSENTEEISM, Model 5 excludes MAJOR, 
and Model 6 excludes AGE.  
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Three statistical measures are used to assess these models: the exp (B) coefficient, log 
likelihood (log L), and the correct prediction rate. The statistics for the models are presented 
in Table 5-11. 
The exp (B) statistic indicates the change in likelihood of dropping out of higher education 
associated with a one-unit change in the predictor variable. The higher the value of exp (B), 
the greater will be the effect of the predictor on the persistence rate.  
The log L statistic, shown at the bottom of Table 5-11, provides an indication of the fitness of 
the model, with smaller values indicating better fitting models. The different variables 
included in a model can be evaluated on the basis of whether the reduction in the log L 
statistic is significant.  
The prediction rate identifies the best model for predicting persistence. The higher the 
prediction rate, the higher will be the accuracy of the model for predicting dropout behaviour.  
In Table 5-11, the highest value of exp (B) in the control model is reported for RESIDENCE 
= ‘local’, which is 4.29. This indicates that local residents would make the greatest 
contribution to the persistence rate. With an exp (B) value of 3.43 for SSGRADE and 2.29 for 
FSCRED, these two variables also have a significant influence on the persistence rate in the 
control model. This indicates that academic performance, second-semester grade and 
first-semester credit earned all affect student persistence. 
On the other hand, RESIDENCE = ‘local’ also has the highest value of exp (B) in Models 1 to 
6, ranging from 3.93 to 5.56. This also confirms that local residence has a significant impact 
on student persistence. The second-highest value of exp (B) is for SSGRADE in Models 2 to 6, 
ranging from 3.33 to 4.02. This identifies that these two predictors—residence and 
second-semester grade—also have significant effects on dropout in Models 1 through 6. 
The control model has a log L value of 398.37, which was significant (p < 0.001) and was the 
lowest value among the seven models. This indicates that the control model has the best 
goodness-of-fit. On the contrary, Model 1, which excludes SSGRADE, has the highest value 
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of log L (457.96)—indicating that it is the worst model in terms of goodness-of-fit. This 
confirms that SSGRADE has a significant influence on dropout. 
With respect to the second statistic log L in Table 5-11, the model without the variable 
SSGRADE (Model 1) has the worst goodness-of-fit. This means that SSGRADE can provide 
a better goodness-of-fit for a model, and has a significant influence on persistence. Model 1 
also has the lowest predictive power, indicating that a model without SSGRADE cannot 
predict retention effectively. All three statistics—the exp (B) coefficient, log likelihood (log 
L), and the correct prediction rate—reveal that SSGRADE contributes to student persistence. 
In addition, the exclusion of the variable AGE does not alter the predictive power of Model 6, 
indicating that students’ age does not have as much impact on persistence compared to the 
other variables.  
The accuracy of prediction of the models ranges from 62.7% to 71.1%. Model 1 has the 
lowest accuracy of the seven models tested. This shows that without SSGRADE a model 
cannot predict effectively. Model 6 provides the same results as the control model, indicating 
that AGE has little on dropout compared to the other variables. The control model has the best 
prediction accuracy of 71.1%. This suggests that a better prediction model would require all 
six predictors.  
Table 5-11 Logistic regression analysis for variables predicting dropout 
Model Model 1 
Model 
2 
Model 
3 
Model 
4 
Model 
5 
Model 
6 
Control 
model 
 exp(B) exp(B) exp(B) exp(B) exp(B) exp(B) exp(B) 
Major - 
Engineering 0.33 0.42 0.34 0.42 - 0.38 0.38
Major - 
Business 0.43 0.57 0.41 0.46 - 0.48 0.47
Major - Social 
Science 0.44 0.42 0.19 0.41 - 0.38 0.38
AGE 1.10 1.11 1.08 1.12 1.15 - 1.14
RESIDENCE   
- North 1.93 - 1.31 1.02 1.18 1.24 1.27
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Model Model 1 
Model 
2 
Model 
3 
Model 
4 
Model 
5 
Model 
6 
Control 
model 
 exp(B) exp(B) exp(B) exp(B) exp(B) exp(B) exp(B) 
- Middle 2.56 - 2.01 1.88 1.91 2.04 2.05
- Local 5.56 - 4.06 3.72 3.93 4.20 4.29
- South 2.56 - 2.01 1.76 1.81 1.96 1.98
FSCRED 1.93 2.15 - 2.42 2.41 2.26 2.29
SSGRADE - 3.33 3.33 4.02 3.47 3.42 3.43
ABSENCE 0.29 0.62 0.59 - 0.66 0.63 0.63
Log 
Likelihood 457.96 412.29 410.36 403.26 402.46 398.71 398.37
Per cent 
correct 
prediction 
62.7 62.8 65.6 66.9 69.7 71.1 71.1
5.6 Discussion 
One important outcome of this chapter is the identification of a strong positive relationship 
between academic performance and student retention. Except for the residence type of the 
student, there are three predictors related to academic performance that are found to be 
significant predictors. These are: first-semester credits earned, second-semester grade, and 
absenteeism. This finding regarding the influence of second-semester grade on student 
dropout confirms the findings of others studies (Leppel, 2002). Furthermore, other research 
has demonstrated that students who have poor grades are more likely to drop out (Bean, 1980; 
Tinto, 1975). Another study argued that students with the lowest grade scores had a 57% 
probability of continuing, while students with the highest grade scores had a 91% probability 
of continuing their studies. First-year grade scores have been found to be a significant 
predictor of student retention (Allen, 1999). 
In terms of first-semester credits earned, students who fail more subjects in their first semester 
are more likely to lose interest in pursuing their degree. Student performance in first semester 
is therefore emphasised as an important factor affecting attrition (Herzog, 2005). 
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Students who live away from their families in a new environment, and who are experiencing 
academic difficulties are more likely to drop out. In particular, academic performance is the 
most important indicator of success during this transition time. When encountering difficulties 
in the first semester, students may make renewed efforts in second semester. However, if their 
grades do not improve in their second semester, students are more likely to give up and drop 
out.  
It might be difficult for students to integrate the social and academic tasks of their lives when 
they are living away from their families (Stassen, 2003). Compared to residential students, 
non-residential students spend more time and effort adjusting to the new higher education 
environment. Such adjustment to a new living environment may contribute to the attrition of 
non-residential students. Based on this result, it is recommended that recruitment efforts be 
focused within the surrounding areas of the institution. 
Comparing the findings of this and the previous chapter, academic performance is found to be 
significant for both cohorts. While residency is only an important predictor for first-year 
students, financial situation is more of a problem for retaining higher year level students. 
Financial situation is not generally a problem for first-year students as they are usually 
prepared for their first year of study before commencing. In contrast, higher year level 
students tend to face more financial concerns and pressures, having already gone through the 
difficult time of transition to the new environment and establishing their living situation. On 
the other hand, study major is found to be significant for dropout for both first-year and all 
year level students. Further examination of retention of IT major students is carried out in the 
next chapter. 
The other six models also showed that residency and second-semester grade have an 
important impact on persistence. In this regard, academic performance in the first year is 
found to be significant to the persistence of non-local resident students. As such, interventions 
to enhance their academic performance in their first-year are strongly suggested.  
Regarding the influence of absenteeism on retention, this is to be expected as absenteeism 
defines the intentions of students around whether or not to engage with a program. Low levels 
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of absenteeism lead to higher levels of integration while students with high levels of 
absenteeism are more likely to drop out. 
The results also show that students residing locally are more likely to persist. Students who 
move from other cities may encounter more stress than do their local counterparts. The results 
of this chapter suggest that prevention strategies should be focused on students’ academic 
performance and on non-residential students. Intervention programs are required when the 
academic performance of non-residential students falls below a certain level in second 
semester. 
Several effective intervention approaches have been proposed by McInnis, James and Hartley 
(2000) for first-year students in Australia. They included: 
• A student-to-student mentoring program facilitated by staff. 
• Peer support programs, where outstanding students teach first-year students who are 
having problems. Tutors are closely trained by the university’s learning centre. 
• The introduction of a personalised access and study policy, part of which focuses on 
learning needs at the time of a student’s entry to the institution. 
• The creation of an academic skills office that works closely with faculties and whose 
overall aim is to have study skills incorporated as core elements into academic 
staff/school-level programs. 
• A review of orientation procedures for students that leads to changes such as greater 
academic staff involvement, welcoming ceremonies for families, introductory lectures, 
‘Facts of Life’ seminars on administrative matters, and the introduction of online 
enrolment. 
• All of these approaches to intervention emphasise academic success and integration into 
the higher education institution. Mentoring by peers and staff, and orientation procedures, 
were the two main agendas. 
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Of the six intervention approaches proposed above, two interventions are synthesised for the 
purposes of the present research. First, orientation programs for first-year students can be used 
to enhance their likelihood of success during first semester, make them more familiar with the 
new environment and increase their intention to engage with it. If students have a better 
understanding of what they will learn during the four years of their degree, they might be 
more likely to persist with their studies. 
Second, developing programs such as academic mentoring and peer mentoring is also 
suggested to improve the academic performance of at-risk students. Extensive mentoring will 
engender better academic performance (Campbell & Campbell, 1997). Mentoring has been 
examined as a determinant of improved retention (Johnson, 2003).When an individual enters 
an institution, stress is caused by the transition from high school to university and by studying 
new subjects. Mentoring programs that facilitate the interaction of students with academic 
staff and peers can reduce stress levels. 
This chapter focuses only on the demographic and quantitative admission data to predict 
student retention. Some potentially important variables are not available from the database of 
the institution under study. For example, there is no data on family financial background 
(Herzog, 2005) or on individual interactions with others in the institution (Mannan, 
2007)—factors that have been used in other studies. Although this is a possible limitation of 
this research, it is hoped that the model is still useful for the reliable prediction of Taiwanese 
higher education student retention. 
5.7 Summary 
The purpose of this chapter was to identify at-risk first-year students who are most likely to 
drop out. Student retention modelling was performed on a dataset containing the records of 
955 first-year students enrolled in the 2006 academic year at a higher education institution in 
Taiwan. The data contained 14 student attributes and the dropout rate was analysed and found 
to be 12.1% overall.  
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Cross-tabulation tests were used to perform attribute selection and six attributes were found to 
significantly determine student dropout rates. These were: study major, age, type of residence, 
first-semester credits earned, second-semester grade, and absenteeism. In order to examine the 
effects of the predictors of student retention, logistic regression was used to create seven 
models using the six predictors.  
The results revealed that the control model which included all of the six predictors had the 
best prediction accuracy. The model without second-semester grade appears to be the least 
effective model for predicting dropout among the seven models. In other words, the variable 
‘second-semester grade’ had the most significant influence on attrition. In addition, residence 
and first-semester credit earned were found to significantly influence dropout.  
The different findings between first- and all year level students are related to residency and 
financial situation. First-year students encounter difficulty when first living away from home, 
while higher year level students tend to experience financial problems in the longer term. 
The development of better orientation programs and programs aimed at improving student 
academic performance is recommended to enhance the retention rate. Another suggestion is to 
focus recruitment efforts more on prospective students who reside in local areas. 
 Chapter 6  
RELATIONSHIP BETWEEN SELF-EFFICACY 
AND ACADEMIC INTEGRATION† 
6.1 Introduction 
Self-efficacy is a psychological factor defined as an individual’s perception of being able to 
achieve certain outcomes. A student’s adjustment to higher education is affected by 
self-efficacy. Although self-efficacy has been discussed as an important factor on student 
academic outcomes, it has not been integrated into Tinto’s model which is the oldest and most 
famous model of student retention. Academic integration is an important factor affecting 
student retention, as depicted in Tinto’s model. However, research has not yet examined the 
relationship between academic integration and self-efficacy. 
Diverse student populations result into different findings on retention. Different institution 
types and study majors represent various student cohorts and similarly generate different 
findings, as revealed in the previous chapter. To investigate the effect of self-efficacy on IT 
student retention in Taiwan, the aim of this chapter is to examine the relationship between 
academic integration and self-efficacy with regard to various institutional types and various 
IT-related majors. 
Data drawn from a Taiwanese national survey conducted in 2005 are used to analyse the 
interaction effects between academic integration and self-efficacy, utilising MANOVA. 
                                                 
† Part of the work presented in this chapter has been previously published (Weng, et al., 2009a) 
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6.2 Significance of Self-Efficacy and Academic Integration 
The main proposition of Tinto’s theory is that academic integration affects students’ decisions 
to drop out of their studies. Students from different populations have various reasons for 
dropping out. An examination of the relationship between self-efficacy and academic 
integration is useful to understand the effect of self-efficacy on the academic outcomes of the 
IT student population in Taiwan. 
In terms of revenue and size, the IT industry is the most important industry in Taiwan, and the 
size of the IT workforce does not tend to decline as much as that of western countries. At the 
same time, the number of higher education institutions in Taiwan has been increasing, and 
each new institution has an IT school. Furthermore, the birthrate in Taiwan has been declining. 
Thus, higher education institutions increasingly face difficulties in recruiting students. 
However, despite the low enrolment rates in Taiwan, IT courses have remained popular since 
the 1990s as a result of the continuing high demand for an IT workforce. 
CS and IS are two popular majors for Taiwanese undergraduate students. As there is still a 
high demand for an IT-educated workforce, students entering an IS major come from widely 
varying backgrounds and are more likely to drop out or transfer to other majors because of 
difficulties with learning computer programming courses. On the other hand, students taking 
CS majors are more technically oriented so, in theory at least, they are better prepared to learn 
programming courses than IS students.  
However, an investigation of CS schools found that students’ characteristics and the practices 
of CS schools affect student retention (Cohoon, 2001). Satisfaction with the CS major was the 
most important factor impacting on the success of CS major students (Lewis, et al., 2008). 
Thus, both IS and CS schools face various student retention factors. 
The most famous model (Tinto, 1975) of student retention proposed that integration is a 
central feature. The level of integration of a student into the social and academic systems of 
an educational institution determines whether the student will persist in her studies or drop out 
of the course. Academic integration, in particular, has been found to be an important factor of 
student retention.  
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In Titus’s study (2004), persistence is positively influenced by the student’s academic 
background, academic performance in higher education institutions, and involvement in and 
commitment to institutional activities. In other studies, academic integration has been 
demonstrated to have the strongest positive relationship with student retention (Lee, 1999).  
As a response to the wide diversity in the student population present in higher education 
institutions today, the construct of self-efficacy was introduced into the research on student 
retention. Self-efficacy refers to an individual’s judgments about their ability to organise their 
thoughts, feelings and actions to produce a desired outcome (Bandura, 1986). Since the 
introduction of Bandura’s social learning theory (1997), the construct of self-efficacy has 
occupied a central role in the attempts of psychologists to understand and predict human 
behaviour. Thus, self-efficacy has been explored as a predictor of students’ academic success 
and persistence in these studies (Gore, 2006). 
In a meta-analysis (a statistical analysis of a collection of analytical results) conducted by 
Multon et al. of the self-efficacy literature, the results indicated that the relationship between 
higher education performance and self-efficacy yielded a moderate effect size (a measure of 
the strength of the relationship between two variables) of 0.35 (Multon, et al., 1991). 
Self-efficacy has been found to account for 14% of the variance in academic performance and 
12% of the variance in academic persistence (Multon, et al., 1991). This relationship 
identified between self-efficacy and academic performance has also been supported by other 
studies (Brown, et al., 1989; Lent, et al., 1986) 
For research to be more policy relevant, the development of models or methods specific to 
types of educational institutions is required (Tinto, 1982). Organisational characteristics have 
been used to investigate student outcomes and retention. In order to evaluate whether public 
institutions are less effective than private ones, group regression analysis has been performed 
on institutional resources and student academic characteristics. Public institutions were found 
to graduate a slightly larger percentage of students than did private ones (Scott, et al., 2006). 
In Taiwan, there are four types of higher education institutions, namely: public and private 
universities, and public and private universities of technology.  
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For the IT discipline in Taiwan, in the coming years the high demand for an IT-educated 
workforce in conjunction with low enrolment rates will likely create an IT workforce shortage. 
Greater understanding of the retention behaviour and needs of IT students would help to 
improve this shortage problem. As indicated previously, the two factors of academic 
integration and self-efficacy have been investigated as contributing factors on student 
retention. Academic integration is an important role in student retention, while self-efficacy 
has been proved to be an important predictor of student persistence. Moreover, since 
institutional type has been found to affect student retention and students studying IT majors 
experience high attrition rates, the objective of this chapter is to examine the relationship 
between self-efficacy and academic integration with regard to type of institutions for various 
IT-related majors in the Taiwanese higher education system. A framework for these two 
factors is proposed in the following section. 
6.3 Determining the Relationship between Self-Efficacy and 
Academic Integration 
The earliest and most popular model of student retention was created in 1975 (Tinto) and the 
best-known conceptualisation of student retention was Tinto’s (1975, 1993) theory of 
university departure. In his model, academic and social integration are the two most important 
factors in the retention of higher education students.  
Academic integration includes such variables as: perceived intellectual development, student 
perceptions of satisfaction with elements in the classroom environment, and perceived 
concern of academic staff (lecturer) for teaching students. Several studies have investigated 
the effect of academic integration on student retention. In contrast to traditional institutions, 
commuter institutions have more non-residential, part-time and aged students. In the 
non-traditional institutions, academic integration was found to be more important than social 
integration for two- and four-year undergraduate programs (Pascarella & Chapman, 1983a). 
It has been identified that academic integration directly affects attrition decisions even more 
than does social integration (Fox, 1985). In a study of higher education completion, results 
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showed that of all the variables studied, academic and social integration had the most 
consistently positive effects on long-term persistence (Pascarella, et al., 1986). 
Poor academic performance is often indicative of difficulties in adjusting to the university 
environment and renders dropout more likely. Since adjusting to a new environment would be 
affected by individual psychology, retention at school was predicted by a combination of 
achievement and the absence of physical/psychological distress (Close & Solberg, 2008). The 
search for predictors of academic success has long been a research theme in the educational 
psychology literature (Pascarella & Terenzini, 1991).  
Central to social learning theory (Bandura, 1997) is the concept of self-efficacy helping to 
determine what activities individuals will pursue, the effort they expend in pursing those 
activities, and how long they will persist in the face of obstacles. It has been shown that 
self-efficacy predicts academic performance, persistence and the range of career options 
considered after controlling for other variables such as ability and vocational interests (Lent, 
et al., 1986). 
After the introduction of social learning theory (Bandura, 1997), self-efficacy received 
widespread attention from vocational and counselling psychologists. Even in studies of 
student retention behaviour, self-efficacy has been explored as a factor affecting retention. 
Using structural equation models to assess the relative importance of self-efficacy and stress 
in predicting academic performance outcomes, results have identified self-efficacy as a more 
robust and consistent predictor than academic stress (Zajacova, et al., 2005). Students with 
science and engineering majors are more confident in their ability to successfully complete 
the academic requirements to earn higher grades and are more persistent in their majors (Lent, 
et al., 1984). There is a positive association between self-efficacy and the number of hours 
students spend studying, which is related to academic integration (Torres & Solberg, 2001). 
Students with higher levels of autonomous motivation to attend school reported more 
confidence (i.e. self-efficacy) in their academic abilities and performed better academically. 
In addition, students with higher self-efficacy beliefs reported less physical and psychological 
distress and higher levels of achievement (Close & Solberg, 2008). Stronger self-efficacy 
expectations result in better higher education outcomes because students with high 
  
137
self-efficacy levels perceive failure experiences as challenges rather than threats. Students 
with higher academic self-efficacy levels reported higher persistence intentions. The aim of 
this chapter is to investigate the relationship between the two important factors of academic 
integration and self-efficacy on student retention. 
Some studies have investigated the effect of study major on student retention. One study (St. 
John, Hu, et al., 2004) showed that African-American students enrolled in the second year of 
their course, taking high-demand majors such as business, health, engineering and computer 
science, are more likely to persist than those in other major fields. Research (Scott, et al., 
1996) investigated the differences in dissatisfaction levels as a reason for dropping out 
between science/technology, art/humanities or business/law students, and found a higher level 
of dropout among students enrolled in non-traditional subjects (e.g. economics, business and 
law). Another study using GPA (Grade Point Average) and learning experience to measure 
academic integration found dropout students from arts and education to have higher GPA than 
did science students (Johnson, 1996). Thus, there is sufficient evidence that majors of study 
have significant effects on student retention. 
IT study majors are popular in Taiwan (and in other countries as well) as the IT workforce is 
in high demand; and previous studies (St. John, Hu, et al., 2004) have found that students in 
high-demand major fields are more likely to persist than those in other major fields. Our 
objective in this study is to assess the effect of IT-related majors in various types of higher 
education institutions. In Taiwan, both IS and CS departments use IT as major courses to offer 
students. While there are common IT subjects for both groups of students, CS students study 
more subjects on the technical aspects of the IT discipline (advanced programming, advanced 
calculus, and technical networking infrastructure) and IS students take more 
management-related subjects (accounting, economics, business trading, and e-business 
infrastructure). 
Apart from study major, institution type is also a significant factor on student retention. The 
organisational attributes of higher education institutions have been found to affect student 
retention since institutions with greater size and complexity, and with a capacity to allocate 
graduating students to social and occupational roles, have lower rates of attrition than other 
types of higher education institutions (Kamens, 1971). Administrative structures and 
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processes also affect a student’s level of satisfaction with the university and transition from 
high school to university (Astin & Scherrei, 1980).  
Additionally, administrative or organisational system and structures may have a strong effect 
on student persistence (Astin & Scherrei, 1980). More specifically, organisational attributes 
such as participation in organisational decision-making, fairness in the administration of 
policies and rules, and communication with students have also been found to affect student 
departure decisions (Bean, 1983; Braxton & Brier, 1989). Astin and Oseguera (2002) used 
regression analysis to show that institution type (public, private, institution of technology, 
university) has an impact on student persistence. Contrary to this finding, another study (Scott, 
et al., 2006) found that public institutions graduate a slightly larger percentage of students 
than do private ones. Thus, types of institution may have various effects on academic 
outcomes. 
Higher education in Taiwan is divided into two subsystems, namely: general higher education 
(public and private universities); and technical and vocational education (public and private 
universities of technology). Thus, there are four types of higher education institutions: public 
universities, public universities of technology, private universities, and private universities of 
technology. In general, public institutions have better academic reputations than do private 
ones and the entrance scores to public institutions are higher than those of private ones. 
Furthermore, since the Taiwanese Government allocates more resources to public institutions, 
students enrolled in these institutions have more access to educational resources.  
The purpose of this chapter is to investigate the relationship between academic integration and 
self-efficacy with regard to various types of institution and various IT-related majors and the 
impact on student retention. Based on our knowledge of self-efficacy, we will extend Tinto’s 
model by adding this factor into the proposed conceptual model in the next chapter. These 
relationships are depicted in Figure 6-1. The interaction effect on academic integration and 
self-efficacy is examined in light of the differences in institution types and study majors. 
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Figure 6-1 Framework for investigation of relationship between self-efficacy and academic 
integration 
6.4 Data Collection 
While accepting that self-efficacy is an important factor on student retention, the effect of 
self-efficacy on IT students in Taiwan is explored by analysing the relationship between 
academic integration and self-efficacy with regard to institution types and students’ majors. 
To examine this relationship, IT students enrolled in public and private institutions are 
included in the population. A national database which includes all institutional types and 
IT-related majors is used as the data source. 
6.4.1 Description of Data 
The data used in this research is drawn from the Taiwanese national higher education survey 
database, called ‘National Survey College Student Life Experiences in Taiwan’. The survey 
was conducted in 2005 under the auspices of the National Science Council and the Ministry of 
Education. It was performed by the Centre for Higher Education Research at National Tsing 
Hua University. The purpose of this survey is to understand the undergraduate experiences of 
Taiwanese higher education students. A dataset is derived from the national database. The 
data extracted is that associated both with IT-related disciplines and private institutions. 
In 2005, there were 186,709 first-year students enrolled at 161 public and private institutions, 
in four-year and two-year programs. Using stratified sampling from 17 academic majors, 
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75,084 first-year students were selected for this survey. There were at least 30 students in 
each major and at least 100 students from each institution. Targeted students were informed 
about and invited to participate in the project by email. If they agreed to participate, they were 
instructed to go to a website and fill out a series of life experience questionnaires based on a 
five-point Likert scale. After two waves of follow-up questionnaires, out of a total of 75,084 
first-year students, 52,315 students returned the survey i.e. equating to a response rate of 
69.7%. The survey data was gathered on a broad range of topics, including: students’ 
pre–higher education attributes; higher education life experience; academic performance; goal 
commitment; financial status/parents’ income; family background; social activities; hours 
spent in the library; self-efficacy; satisfaction with the facility; accommodation and 
transportation status; and demographics data. For each student, 490 variables or attributes 
were collected in the database. The raw data is shown in Appendix B. 
6.4.2 Data Cleaning 
Adequate data preparation is a critical step towards utilising the secondary data. A dataset 
usually contains missing values, redundant records and inconsistent data values. Prior to 
analysis of the secondary data, data screening needs to be undertaken and data must be 
cleaned and explored to ensure data quality. Common problems of secondary data include 
redundant data; incorrect, missing or inconsistent data; and typographical errors. Several steps 
are performed to extract a suitable dataset for sequential analysis. 
In relation to missing data, several methods can be used to handle missing values. These 
include: 
• Replacing the missing value with some constant. 
• Replacing the missing value with the filed mean for numerical variables or the mode for 
categorical variables. 
• Replacing the missing values with a value generated at random from the observed 
variable distribution. 
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• Omitting the records with missing values. 
We chose to omit the records with missing data. Although deleting records with missing 
values decreases the sample size, the existence of many missing values might be the result of 
reduced attention on the part of participants. The national survey data involved many students 
in many institutions, some of whom might respond to the survey with limited attention. The 
listwise deletion method was utilised, whereby cases that are missing any variable are dropped. 
In the data cleaning process, first the data for any surveys not completed was deleted, leaving 
52,315 records. Next, IS and CS students enrolled in four-year programs were deleted, after 
which 3,209 records remained. Last, after listwise deletion was performed, 314 records with 
missing data were deleted so that the final dataset was reduced to 2,895 records. 
6.4.3 Measurement Scales 
Given the selected 2,895 records, an appropriate instrument must be used to validate a given 
scale for the population of the study. There are 16 survey items related to the concepts of 
academic integration and self-efficacy, and associated with the instrument utilised which 
include Le’s (2005), Pascarella and Terenzine’s (1980) and Solberg’s et al. (1993) survey 
scales.  
The factor of academic integration is defined by students’ cognitive development and 
perceptions of satisfaction with elements of the classroom environment, and with certain 
academic behaviours, such as interactions with academic staff, administrative staff and peers. 
Based on this definition, and depending on the items available in the national database, two 
scales are performed for the construct. They were the ‘Student Readiness Inventory’ created 
by Le (2005), and the instrument developed by Pascarella and Terenzini (1980). By matching 
survey items with the instrument, eight items from the national database are selected. 
The factor of self-efficacy is defined as an individual’s perception of his/her ability to behave 
in a certain way to assure tasks are completed. In other words, it refers to the strength of a 
person’s belief that they are able to produce a given behaviour and outcome. Similar to the 
selection of criteria for academic integration, eight items are chosen by referencing the 
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instruments developed by Le et al.(2005) and Solberg et al. (1993). Of the total, 16 items are 
selected to present the two constructs of the study. 
6.5 Data Analysis 
The methodology used in this chapter is comprised of three steps. In the first step, exploratory 
factor analysis (EFA) is used to search for structure among the 16 attributes or variables that 
remained after data cleaning. EFA involves the decisions to be made about how many factors 
to extract, and the most suitable factor extraction method and factor score estimation method 
(Thompson, 2004) to be utilised.  
The instrument is developed based on the three literature sources identified above and EFA is 
determined to be suitable to refine the initial instrumentation. The 16 variables are reduced to 
a smaller set of variables that are highly interrelated, and these variables are known as factors. 
The attributes are analysed using the principal component analysis (PCA) form of factor 
analysis, because this method is recommended as the first step in factor analysis as it reveals a 
great deal of information on the probable number and nature of factors (Tabachnick & Fidell, 
1989).  
The reliability of the attributes is tested for internal consistency using Cronbach’s alpha—a 
widely used measure for assessing the consistency of the scales used for the attributes. The 
validity of the scales used for measuring the attributes is measured using discriminant validity, 
another popular technique which measures the extent to which two conceptually similar 
concepts are distinct. 
Factor extraction is an iterative process as there is no exact quantitative basis for deciding on 
the number of factors to extract. First, a factor matrix containing the factor loadings for each 
attribute on each factor is computed. Factor loadings are the correlations between each 
attribute and the factor. Next, a rotational method is employed to simplify the factor structure. 
Finally, the factor loadings for each attribute are evaluated in order to determine the 
attribute’s role in determining the factor structure. If the resulting factor model is 
unsatisfactory (requiring deletion of insignificant attributes or the need to extract a different 
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number of factors, for example), the factor model is re-specified by repeating the cycle over 
again until a satisfactory model is obtained. 
When extracting factors, use is made of some predetermined criteria (such as the general 
number of factors) and some general threshold values, together with some empirical measures 
of the factor structure. In order to determine the number of factors to extract, an eigenvalue (a 
value representing the amount of variance accounted for by a factor) of greater than 1 is used 
as a threshold. The attributes most useful for defining each factor are identified using factor 
rotation, which is an important tool for interpreting factors.  
Factor rotation rotates the reference axes until some other position has been reached. This 
assists in the interpretation of the factors by simplifying the structure through maximising the 
significant loadings of an attribute on a single factor. Oblique rotation—a form of rotation 
which identifies the extent to which each of the factors is correlated—is selected as the 
rotation method. The adequacy of the correlation matrix (matrix showing the 
inter-correlations between all attributes) for factor analysis was tested by means of two 
statistics: the Kaiser-Meyer-Olkin (KMO) index and Bartlett’s chi-squared value. The KMO 
index is a measure of sampling adequacy, while Bartlett’s test of sphericity is a statistical test 
for the overall significance of all correlations in the correlation matrix. 
After determining an acceptable factor solution, names or labels are assigned to the factors 
which accurately reflect the attributes loading on that factor. Using the description of survey 
items and the constructs used in the student retention literature, the factors identified are 
named according to constructs that are related to academic integration and self-efficacy. 
In the second step of this phase of the research, to address the research objective, Multivariate 
Analysis of Variance (MANOVA) is employed, examining four institution types (public or 
private, university or university of technology) and two study majors (CS and IS) for the 
independent variables under the research context. These two independent variables are used to 
investigate differences between the two dependent variables (academic integration and social 
self-efficacy) with five levels of scale. 
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As the research objective included more than one independent variable (institution type and 
study major) and two dependent variables, MANOVA is deemed suitable for meeting the 
objective of understanding the relationship between academic integration and social 
self-efficacy in consideration of each institution type and study major. For the overall model, 
the 0.01 level of statistical significance is applied. Furthermore, Scheffe’s method is used to 
examine statistically significant group differences in cases where the overall model is 
statistically significant. 
A correlation matrix of the variables is first established and, following evidence of the 
existence of correlation, the interactions effects between the independent and dependent 
variables are determined using MANOVA. Three statistical measures are used to test the 
significance of the interactions between the variables of the model. These are: Wilk’s lambda 
(or U statistic), Pillai’s criterion, and Hotelling’s Trace. The greater the value of these 
statistics, the greater will be the significance of the relationships between the variables. 
Finally, in the last step of this chapter, if the relationship between variables is found to be 
significant, univariate analysis is used to explore single relationships between dependent and 
independent variables. This process is represented in Figure 6-2. 
Identify factors used in 
literature
Identify attributes 
available in DB
Data 
selection
Exploratory 
Factor Analysis
Univariate
analysisMANOVA
 
Figure 6-2 Processes of phase three 
6.6 Results 
After analysing the secondary data, the results of the EFA to structure the survey items 
selected, the results of correlation matrix of self-efficacy and academic integration, and the 
results of MANOVA are presented below in turn. 
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6.6.1 Exploratory Factor Analysis 
In the EFA phase of the analysis, a complete table of inter-correlations among the attributes is 
first computed. The factorability (whether the attributes can be grouped into a small set of 
underlying factors) of this correlation matrix is determined using visual analysis, the KMO 
measure of sampling adequacy and Bartlett’s test of sphericity (using the chi-squared value). 
The correlation matrix is judged factorable because visual analysis shows that more than half 
of the correlations in the matrix are greater than 0.30 at the 0.01% significance level. 
Factorability is further supported because of a high KMO index of 0.74 (on a scale of [0,1]) 
and a chi-squared value of 6645.57 with an observed significance level of 0.00, which is small 
enough to reject the null hypothesis that the variables in the correlation matrix are 
uncorrelated. Thus, it is concluded that the strength of the relationships among the attributes is 
strong, and appropriate for factor analysis.  
The correlation matrix is then iteratively transformed through the estimation of a factor model 
to obtain a factor matrix that contains factor loadings for each attribute on each derived factor. 
Five commonly accepted rules are used to determine convergent and discriminant validity. 
First, a minimum eigenvalue of 1 is used as a cut-off value for extraction. Second, items with 
factor loadings of less than 0.5 are deleted. Third, items with a factor loading of greater than 
0.5 appearing on two or more factors are deleted. Fourth, single-item factors are excluded. 
Fifth, a simple factor structure is favoured. Adopting these rules in the present study, two 
attributes are discarded because one has a factor loading of less than 0.28 (Chattha, et al., 
2008) and the other (Hair, et al., 2006; Straub, 1989) exhibits cross-loading (i.e. has a 
significant loading on more than one factor). 
Thus, 14 items are retained for subsequent analysis. Factor analysis extracts four factors that 
account for 58.37% of the variance in the factor matrix, with eigenvalues ranging from 1.13 to 
3.82. With an overall factor loading of 0.5, the rotated factor loading matrix is shown in Table 
6-1. 
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Table 6-1 Rotated factor loading matrix 
Attribute 
no. Description 
Factor 
1 
Factor 
2 
Factor 
3 
Factor 
4 
C2-16 Feel confident in front of others   0.75  
C2-1 Feel comfortable to make new friends   0.73  
C2-17 Believe in what has been done by her/himself    0.70  
C2-2 Worry about completing homework   -0.623  
C2-5 No difficulty on collaborative projects   0.616  
C2-20 Self-confidence in making own decisions    0.87 
C2-19 Difficulty making decisions    0.87 
C2-3 Ability to solve study problems    0.60 
B13-1 Study hours for academic homework 0.80    
B9-1 Searching for materials related to academic courses 0.74    
B8-1 Reading habits on non-academic subjects   0.68    
B4-1 Satisfaction with academic staff  0.80   
B4-2 Satisfaction with handling academic homework   0.78   
C6-1 Satisfaction with institution  0.54   
 
With reference to prior studies on student retention, the four factors extracted are assigned the 
following labels and meanings. Factor 1 (study strategies and habits) represents the ability to 
develop effective study strategies and habits for learning in an academic environment (Le, et 
al., 2005). Factor 2 (academic satisfaction) represents the individual’s satisfaction with their 
academic experiences (Pascarella & Terenzini, 1980). Factor 3 (social self-efficacy) 
represents the ability to work collaborative with others and to develop and maintain 
relationships with others (Solberg, et al., 1993). Factor 4 (self-confidence) represents 
self-confidence and the ability to develop higher levels of persistence to achieve a task and 
develop higher goals for task achievement (Le, et al., 2005).  
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Thus, factors 1 and 2 can be categorised as academic integration, and factors 3 and 4 as 
self-efficacy, as shown in Figure 6-3. Since the Cronbach’s alpha coefficients are 0.62, 0.61, 
0.80 and 0.67 for factors 1, 2, 3 and 4, respectively, with an overall reliability of 0.60, the 
measurement scales used are judged to be sufficiently reliable for further analysis. In general, 
the upper limit of Cronbach’s alpha is 0.7, but a lower value may be used for an exploratory 
study (Hair, et al., 2006). A Cronbach’s alpha value smaller than 0.35 suggests it is best to 
reject the reliability of the measurement scales (Emory & Cooper, 1991; Guieford, 1965; Hair, 
et al., 2006); but with an overall alpha value of 0.60 in this study reliability was not an issue. 
Table 6-2 depicts the results of a factor correlation matrix created to explore the relationship 
between self-efficacy and academic integration. Moderate correlation (0.30) is found between 
academic satisfaction and self-confidence (0.39), indicating that students with high levels of 
academic satisfaction appear to possess higher levels of self-confidence. This relationship 
validates the findings of Bean and Eaton’s study (2001), which found that as self-efficacy 
increases, academic integration also increases. 
 
Figure 6-3 Relationship between survey items, factors and constructs 
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Table 6-2 Factor correlation matrix 
 Factor 1 Factor 2 Factor 3 Factor 4 
Study strategies and habits     
Academic satisfaction 0.09    
Social self-efficacy -0.10 -0.02   
Self-confidence 0.15 0.39 -0.19  
6.6.2 MANOVA Analysis 
A summary of the results of the MANOVA analysis is shown in Table 6-3. Only the Wilk’s 
Lambda statistics are shown (the Hotelling-Lawley Trace and Pillai Trace statistics show a 
similar trend). The analysis reveals significant effects (p <= 0.05) for both the individual 
factors (institution type, study major) and the composite factor (institution type and study 
major). 
Table 6-3 MANOVA summary table 
Effect Wilk’s Lambda value F-Value p-Value
Institutional type 0.98 6.22 0.00* 
Study major 0.97 10.35 0.00* 
Institutional Type * Study major 0.99 2.37 0.00* 
6.6.3 Univariate Analysis 
The results of the MONAVA reveal that three independent variables have a significant impact 
on the dependent variables. The three variables include: the interaction effect of institutional 
type and study major; the main effects of institutional type; and study major. The following 
subsections discuss each of these in turn. 
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6.6.3.1 Interaction effects of ‘institution type’ and ‘study major’ 
The results presented in Table 6-4 reveal that there are significant differences between 
students in the different types of institution and the different majors only in respect to the 
‘social self-efficacy’ variable. Figure 6-4 shows that, in general, social self-efficacy appears to 
be higher for CS major students in most types of institution (except for public universities of 
technology) than for IS majors. This means that CS students have a greater ability to 
collaborate with others than do IS students. In the Taiwanese higher education sector, this 
could be explained by the fact that CS students have more technical skills than IS students, 
and that they also have more projects to complete.  
However, IS students in public universities of technology have higher levels of social 
self-efficacy than do CS students. Most of the students in universities of technology came 
from vocational high schools so their expectations of education leaned more towards skill 
learning. Students who are qualified to enter public institutions appear to have higher levels of 
self-confidence than those in private institutions. Thus, the former are more likely to choose a 
major which has promising future career prospects, regardless of their academic backgrounds.  
On the other hand, the high demand for an IT workforce attracts these students to IT-related 
disciplines. Students from public universities of technology perceive CS as a more technical 
major and IS as a more business-related major, so they prefer to enrol in IS rather than CS as 
their backgrounds are not related to IT. Thus, diversity of academic backgrounds combined 
with a large cohort could affect their interactions and may explain their higher levels of social 
self-efficacy. 
Table 6-4 Summary of results for ‘institution type’ and ‘study major’ 
Dependent variable df Sum of squares Mean squares F-Value p-Value
Study strategies and habits 3 4.45 1.48 2.29 0.08 
Academic satisfaction 3 2.50 0.83 2.37 0.07 
Social self-efficacy 3 1.62 0.54 3.38 0.02* 
Self-confidence 3 0.85 0.28 0.91 0.43 
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Figure 6-4 Effects of ‘institution type’ and ‘study major’ on social self-efficacy 
6.6.3.2 Main effects of ‘institution type’ 
Table 6-5 demonstrates that there are significant differences between students enrolled in the 
different types of institution in regards to the ‘study strategies and habits’ and ‘academic 
satisfaction’ variables. The effects of ‘institution type’ on these two variables are depicted in 
Figure 6-5. In Figure 6-5, it is evident that students of public institutions have better ‘study 
strategies and habits’ than those enrolled in private ones.  
In Taiwan, this could be due to the fact that public institutions always require higher entrance 
scores. Their students would thus already have developed good study strategies and habits to 
enable them to enter these institutions. Figure 6-6 shows that, in general, students of public 
institutions of technology have the highest levels of ‘academic satisfaction’. This could be due 
to the fact that public institutions have better reputations as they are provided with more 
resources on an annual basis from the Ministry of Education than are private institutions. 
These resources would influence the quality of the facilities available on campus, and 
doubtless the higher the level of investment in facilities, the more satisfied the students will 
be. 
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Table 6-5 Summary of results for ‘institution type’ 
Dependent variable Df Sum of squares Mean squares F-Value p_Value
Study strategies and habits 3 26.22 8.74 13.50 0.00* 
Academic satisfaction 3 11.29 3.76 10.70 0.00* 
Social self-efficacy 3 0.88 0.29 1.83 0.14 
Self confidence 3 1.13 0.38 1.22 0.30 
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Figure 6-5 Effects of ‘institution type’ on study strategies and habits 
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Figure 6-6 Effects of ‘institution type’ on academic satisfaction 
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6.6.3.3 Main effects of ‘study major’ 
Table 6-6 reveals that there are significant differences between students enrolled in the 
different types of majors in regards to the ‘study strategies and habits’ and ‘academic 
satisfaction’ variables (as was the effect with ‘institution type’). 
Figure 6-7 shows that the quality of ‘study strategies and habits’ is higher for IS majors than 
for CS majors. IS students have more time to study on their own and hence develop more, and 
better, study strategies and habits than do CS students.  
Figure 6-8 indicates that ‘academic satisfaction’ is higher among CS majors than IS majors. 
CS students have more experience in using university facilities for their course projects than 
do IS students. 
Table 6-6 Summary of results for ‘study major’ 
Dependent variable df Sum of squares F-Value p_Value 
Study strategies and habits 1 12.89 19.91 0.00* 
Academic satisfaction 1 4.57 13.01 0.00* 
Social self-efficacy 1 0.44 2.74 0.10 
Self-confidence 1 0.90 2.90 0.09 
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Figure 6-7 Effects of ‘study major’ on study strategies and habits 
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Figure 6-8 Effects of ‘study major’ on academic satisfaction 
6.7 Discussion 
Academic integration and self-efficacy among IT students were found to be moderately 
positively correlated. This correlation indicated that the higher the level of self-efficacy, the 
greater will be the level of academic integration. Therefore, it is recommended that 
intervention programs on academic integration and self-efficacy focus on enhancing 
self-efficacy. Given the findings of this study, intervention programs aimed at enhancing 
academic integration and self-efficacy would benefit student retention levels. 
This study also found that CS students have higher levels of both social self-efficacy (which is 
related to self-efficacy) and academic satisfaction (related to academic integration) compared 
to IS students. Students from other disciplines, such as liberal arts or management, may 
manifest different trends to IT students. In relation to IS students, it is worth noting that by 
enhancing self-efficacy their retention rates might be indirectly improved. 
On the other hand, IS students possess better study strategies and habits (which are related to 
academic integration) compared to CS students. CS students would therefore benefit from 
intervention programs on improving study strategies. Even though these students display 
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higher levels of self-efficacy, improved study strategies would help them to obtain more 
effective outcomes. Finally, public institution students display higher levels of academic 
integration and self-efficacy than do students of private institutions.  
Based on the findings of this study, it would be valuable to find ways to improve the abilities 
of CS students (‘study strategies and habits’) and IS students (‘social self-efficacy’ and 
‘academic satisfaction’) in any type of institution, and of students in private institutions in 
terms of ‘study strategies and habits’ and ‘academic satisfaction’. Three suggestions for 
achieving this are: better counselling; more team projects; and flexible teaching and learning 
strategies. 
Two forms of counselling could be considered for students of private institutions and CS 
students of any institution. Career development counselling could be used to enhance the 
confidence of students in private institutions by providing them with a clear understanding of 
the requirements of their chosen future career. Academic counselling could be used to 
enhance the ‘study strategies and habits’ of CS students by providing them with advice 
around improving the way that they study. Providing these forms of counselling to all 
students, in particular to at-risk students, may prove to be valuable for retaining them (Kahn, 
et al., 2002). 
Another way of improving the ‘academic satisfaction’ and ‘social self-efficacy’ abilities of IS 
students in any institution might be to develop more collaborative team projects as part of the 
curriculum. Team projects can be used as a means to group IS students together for the 
purpose of achieving the same goals. Establishing clustered classes of students with similar 
characteristics has been found to have a positive effect on student retention (Mangold, et al., 
2002-3).  
Some students who enter IS rather than CS do not have an academic background in IT, and 
would often prefer to avoid the necessity of learning computer programming. It might be 
beneficial to include team projects within introductory programming courses to encourage 
students to work collaboratively towards shared goals, which could better facilitate the 
learning of students who are new to programming. Students forming groups in big classes 
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have also been found to have better retention rates than those who do not undertake forms of 
teamwork (Johnson, 2000-1).  
The purpose of including team projects is for IS students to combine academic and social 
aspects in order to improve academic performance and retention. Through discussion and 
collaboration, such as is involved in IT case studies and programming projects, students 
enhance their IT knowledge and their ability to collaborate and develop relationships with 
others. In doing so, students would not feel so helpless or uncertain in the face of new courses, 
and would utilise campus facilities more often and become more familiar with their campuses. 
Thus, the inclusion of more team projects could help improve students’ social self-efficacy in 
relation to their study experience. 
Given the findings of this study, it appears that private institution IT students face more 
difficulties with academic integration and self-efficacy than do public students. The 
differences in student populations between public and private institutions would seem to be 
the main distinguishing factor. Studies which have examined higher education student 
outcomes at various institution types have reached different conclusions. 
Apart from self-efficacy and academic integration, prior academic performance, demographic 
attributes, socioeconomic status and psychological factors have also been utilised to identify 
the factors affecting student performance. Different types of institution engender varied 
results. It is not surprising that IT students in private institutions in Taiwan show lower levels 
of self-efficacy and academic integration, because these highly selective institutions have 
highly demanding admission criteria. Students in private institutions who are not well 
prepared therefore achieve lower academic results. 
Flexible and dynamic teaching and learning are suggested to improve the academic 
integration and self-efficacy of private institution students. Two specific recommendations on 
the delivery of flexible, dynamic teaching and learning are proposed here. First, updating 
curricula frequently is more essential in the case of IT courses than it is for courses like 
mathematics, social science or liberal arts, where knowledge and technologies do not change 
so rapidly. Second, adding stimulating course materials for introductory courses will improve 
students’ learning performance. Some introductory IT courses, such as MIS (Management 
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Information System) and introduction to e-business courses, may only take between 14 and 16 
weeks to learn, but because of the length of the semester basic courses may be extended to 18 
weeks. Therefore, additional course materials could be introduced to make the subject more 
stimulating and useful. For e-business courses, since much e-business knowledge can be 
taught without using a computer laboratory, much of the knowledge could be better taught 
online rather than in a classroom setting. For example, in terms of imparting the concepts 
around electronic purchasing and electronic resource retrieval, an online demonstration is 
more effective than teaching within a normal classroom scenario, and students would be more 
engaged and learn more readily in an online environment. For MIS courses, apart from the 
cases described in textbooks, more cases could be included for students to discuss. More 
group discussion might increase learning performance.   
Another concern in relation to teaching and learning in private institutions is the discrepancy 
between the subjects taught and the research interests of IT educators. As the education 
resources of private institutions are more limited than those of public institutions, one IT 
educator may teach three subjects in a semester and then might change to teach a different 
three subjects in the following semester. In addition, IT educators need to continually update 
their class content in line with changes in the IT industry. In this regard, IT educators can 
spend a great deal of time preparing teaching materials, and the subjects are often totally 
unrelated to their research interests. This is not a productive approach for IT educators to 
enhance teaching and learning. 
Because of the lack of connectedness between subjects taught and research interests, IT 
educators often have little time to prepare stimulating classes. Matching subjects to the 
educator’s research interests would improve classroom practices. Students would be 
encouraged to participate more, as educators develop more resources which are better suited 
to their needs. 
6.8 Summary 
This chapter examined the relationship between academic integration and self-efficacy with 
regard to institution types and student majors among IS (Information System) and CS 
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(Computer Science) students. Academic integration is an important factor affecting student 
retention, and self-efficacy has also been found to influence student intention to persist. 
However, research has not yet examined the relationship between academic integration and 
self-efficacy. 
Diverse student populations may also result into different findings, and various institution 
types have diverse student cohorts. IT-related majors, which in Taiwan are IS and CS, were 
specifically examined in terms of the influence of study major.  
Data from a Taiwanese national survey conducted in 2005 was used in this analysis. Fourteen 
student attributes were extracted into four factors. These were ‘study strategies and habits’, 
‘academic satisfaction’, ‘social self-efficacy’, and ‘self-confidence’. MANOVA was used to 
analyse the interaction effects between academic integration and self-efficacy. The 
independent variables were institution types and students’ majors. One outcome of this study 
was the finding of a positive relationship between academic integration and self-efficacy.  
The results also revealed that students of public institutions have higher levels of self-efficacy 
than do students of private institutions. Another finding is that IS students seem to have better 
study strategies and habits than their CS counterparts, while the latter were found to have 
better skills in collaboration and higher levels of satisfaction with their institutions. 
Counselling services and team projects are suggested to enhance students’ levels of academic 
integration and self-efficacy. 
In summary, the factor of self-efficacy has been found to have a significant effect on IT 
student retention in Taiwan. This factor will be used in the next chapter to model IS student 
retention.
 Chapter 7  
CREATING AN IS STUDENT RETENTION 
MODEL† 
7.1 Introduction 
Student retention has been investigated for various student populations, yet the majority of 
this research has been performed in western countries. So the findings of these studies may 
not be applicable to countries with different cultures and educational systems such as Taiwan. 
On the other hand, study major has been examined as a significant factor to dropout in the 
literature and has been specifically identified as significant to dropout in Taiwan, as described 
in the previous three chapters. Information system (IS) enrolments are decreasing in Taiwan; 
hence, the aim of this research is to model student retention for IS major students in Taiwan. 
Several theoretical models have been developed to explain the influences that affect a 
student’s decision to drop out, as discussed in chapter 2. In this chapter, the aim is to propose 
a new student retention model which is based on Bandura’s self-efficacy theory (1977) and 
the integrated model of Cabrera et al. (1993). The new model is validated using data collected 
by means of a questionnaire survey. The survey is administered using both online and 
face-to-face surveys. The reliability and validity of the instrument are validated by using item 
analysis, reliability estimates, content validity and construct validity. Structural equation 
modelling (SEM) is used to determine the relationship among factors. 
                                                 
† Part of the work presented in this chapter has been previously published (Weng, et al., 2009c) 
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7.2 Proposed Model and Hypotheses 
To address one of our research objectives—to model IS student retention—we propose a 
conceptual model. This proposed model is based on the integrated model developed by 
Cabrera et al. (1993). Their integrated model consists of elements of both Tinto’s (1975) and 
Bean’s (1980) models. The main factor examined in Tinto’s model is the level of a student’s 
integration into the social and academic systems of a higher education institution, which 
determines persistence or dropout. Bean’s model places greater emphasis on external factors 
and also on student perceptions of their experiences in an institution and how these affect their 
intention to persist. Encouragement from others and financial attributes are referred to as 
external factors. These three models were described previously in section 2.4. 
Retention has been predicted by the psychological factor of self-efficacy. Adjusting to a new 
environment in the transition from high school to higher education is affected by individual 
psychological characteristics. Section 2.4.6 presented a discussion of self-efficacy. The 
factors examined in both Tinto’s and Bean’s models and this psychological factor are all 
included in the conceptual model proposed in the present research. 
By extending the integrated model by adding the factor of self-efficacy, we develop the 
conceptual model shown in Figure 7-1. Our model consists of eight factors, which are 
academic integration, social integration, encouragement from others, commitment to the 
institution (or institutional commitment), goal commitment, financial attributes, self-efficacy, 
and intention to persist. The definitions of these eight factors are described below. Based on 
the research framework, the research hypotheses are stated in Table 7-1. 
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Figure 7-1 Proposed conceptual model of student retention 
 
Academic integration is measured by students’ informal contact with academic staff and 
participation in classes, while social integration is measured by peer group relations and 
academic staff relations. In Tinto’s model, both factors are argued to affect an individual’s 
commitment to the specific institution and the goal of university study completion. GPA 
(Grade Point Average) as described in Cabrera et al.’s model is significant to the factor of 
academic integration in Tinto’s model. Academic score is represented in the factor of 
academic integration in our model.  
Encouragement from others, as argued in Bean’s model, is measured by the social influence 
of parents and peers and has strong direct effects on retention (Bank, et al., 1990). Other 
studies confirm that encouragement from others affects the decision to persist (Bean & 
Metzner, 1985).  
Commitment to the institution and the goal of graduation are also used in Tinto’s model and 
the present study. We use financial attribute as described in Bean’s model since it has been 
found to affect student persistence (St. John, 2000).  
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We use self-efficacy, as measured by an individual’s self-confidence regarding academic and 
social work, to extend the integrated model based on Tinto’s and Bean’s models.  
The dependent variable is the student’s intention to persist used as a predictor of the 
persistence behaviour of the student (Cabrera, et al., 1992). 
Table 7-1 Research hypotheses 
Hypotheses Description 
H1 Encouragement from others has a significant effect on academic integration 
H2 Encouragement from others has a significant effect on institutional commitment
H3 Financial attribute has a significant effect on academic integration 
H4 Self-efficacy has a significant effect on academic integration 
H5 Self-efficacy has a significant effect on intention to persist 
H6 Self-efficacy has a significant effect on social integration 
H7 Academic integration has a significant effect on goal commitment 
H8 Academic integration has a significant effect on institutional commitment 
H9 Academic integration has a significant effect on social integration 
H10 Social integration has a significant effect on goal commitment 
H11 Social integration has a significant effect on institutional commitment 
H12 Goal commitment has a significant effect on institutional commitment 
H13 Goal commitment has a significant effect on intention to persist 
H14 Institutional commitment has a significant effect on intention to persist 
H15 Self-efficacy has a significant effect on goal commitment 
H16 Encouragement from others has a significant effect on social integration 
H17 Encouragement from others has a significant effect on goal commitment 
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7.3 Development of Survey Instrument 
The survey instrument used in this chapter is measured and examined by published scales. 
These survey items are selected from several instruments, developed by Bean (1980) for the 
construct ‘Encouragement from Others’ and ‘Intention to Persist’, Cabrera et al. (1993) for 
‘Academic Integration’, Nettles et al. (1985) for ‘Financial Attribute’, Pascarella and 
Terenzine (1980) for ‘Social Integration’ and ‘Institutional Commitment’, Mussat-Whitlow 
(2004) for ‘Financial Attribute’ and ‘Intention to Persist’, Bandura (1986) for ‘Self-efficacy’, 
and the Cooperative Institutional Research Program (CIRP) survey for ‘Financial Attribute’ 
and ‘Intention to Persist’. A total of 34 items are employed to measure the eight constructs of 
the research framework. 
One of the scales is borrowed from a CIRP survey: the Cooperative Institutional Research 
Program Freshman Survey was administered by the Higher Education Research Institute 
(HERI) at UCLA. Informing universities since 1966, the CIRP Freshman Survey has 
collected data on over 13 million students at over 1,900 institutions, and is the largest 
American study of higher education. The survey is designed to provide comprehensive 
information on incoming first-year students. The data includes a wide range of factors which 
cover socioeconomic status of the family; student aspirations and motivation; student social 
behaviour; and various perceptions regarding the students’ anticipated pattern of success in 
the learning environment. The items used in this research are related to financial factors and 
intention to persist. All of the scales are described in the following sections. 
7.3.1 Measuring Academic Integration 
A commonly accepted definition of academic integration drawn from a review of the 
literature is: the development of a strong affiliation with the higher education environment 
both in the classroom and outside of class, and includes interactions with academic staff and 
peers—in the latter case of an academic nature, such as peer tutoring and study groups (Nora, 
1993). In light of this definition, three survey items are written to represent the construct 
academic integration. In line also with Tinto’s assertions that academic integration concerns 
the perceptions of students regarding (a) their academic performance, (b) their satisfaction 
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with the curriculum, and (c) their feelings of being a part of the academic institution, the three 
items included: 
• (A1) I have performed academically as well as I anticipated I would. 
• (A2) I am satisfied with my course curriculum. 
• (A3) I am satisfied with my academic experience. 
Items A1 and A3 are originally adapted from the Academic and Intellectual Developments 
Scale (Pascarella & Terenzini, 1979), while item A2 is adapted from Bean’s (1982) study to 
measure the satisfaction with course curriculum. These three items are also employed by 
Cabrera et al. (1993). 
7.3.2 Measuring Social Integration 
A commonly accepted definition of social integration drawn from a review of the literature is: 
the development of a strong affiliation with the higher education institution social 
environment, both in the classroom and outside of class, and includes interactions with 
academic staff and peers—the latter being of a social nature, such as peer group interactions, 
informal contact with academic staff, and involvement in organisations (Nora, 1993). Five 
survey items are developed to represent the construct social integration:  
• (S1) Since coming to the university I have developed close personal relationships with 
other students. 
• (S2) It has been easy for me to meet and make friends with other students at this university.  
• (S3) My non-classroom interactions with academic staff have had a positive influence on 
my personal growth, values and attitudes. 
• (S4) Since coming to this university I have developed a close, personal relationship with at 
least one staff member. 
• (S5) I am satisfied with the opportunities to meet and interact informally with faculty staff. 
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Items S1 and S2 examine the experience students have in making close personal friendships 
and their ease in meeting and making friends at their institution. These two items are derived 
from the Peer-Group Interaction Scale (Pascarella & Terenzini, 1980). Items S3, S4 and S5 
examine the student experience of making informal contact with academic and non-academic 
staff. These three items are drawn from the scale of the Interactions with Faculty (Pascarella 
& Terenzini, 1980). 
7.3.3 Measuring Institutional Commitment 
The definition of institutional commitment provided in Bean’s model is: the degree of loyalty 
towards membership in an organisation (Bean, 1980). The five survey items are as follows: 
• (IC1) I am confident I have made the right decision in choosing to attend this university. 
• (IC2) It is very important for me to graduate from this university as opposed to some other 
university. 
• (IC3) I feel I belong at this university. 
• (IC4) My education at this university will help me secure future employment. 
• (IC5) My close friends rate this university as a quality university. 
Items IC1 and IC2 are drawn from the Institutional/Goal Commitment scale explored by 
Pascarella and Terenzini (1980). Items IC3, IC4 and IC5 are selected from sample items 
explored by Bean (1980). These five items are adapted to measure institutional commitment 
in Cabrera et al.’s (1992) study and the reliability coefficient for the scale met the criteria 
(greater than 0.5). 
7.3.4 Measuring Goal Commitment 
Goal commitment represents the importance students place on a higher education degree and 
the importance of completing their chosen program of study. Bean’s definition is ‘the degree 
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to which obtaining the bachelor’s degree is perceived as being important’ (Bean, 1980). Two 
items are written to measure the construct goal commitment: 
• (G1) It is important for me to graduate from university. 
• (G2) It is important for me to finish my program of study. 
These two items are adapted from the Institutional/Goal Commitment Scale (Pascarella & 
Terenzini, 1980). 
7.3.5 Measuring Intention to Persist 
Students’ intention to leave their institution at the end of the current semester was highly 
predictive of actual attrition (Bean & Metzner, 1985). In Cabrera et al.’s integrated model it 
was also revealed that intention to persist had the largest total effect on actual persistence 
decisions (Cabrera, et al., 1993). According to Bean’s (2005) theoretical model of student 
retention, student departure is the result of the intention to leave. Intention is based on 
prematriculation attitudes and behaviours that affect the way a student interacts with the 
institution. The flow of the theoretical model is: 
‘Prematriculation behaviour and attitudes ? student interaction with the institution and 
external environment after enrolment ? attitudes about school experiences ? intention to 
leave ? departure from institution.’ (Bean, 2005, p. 218)  
The actual departure behaviours result from the intention to leave. The definition of ‘intention 
to leave’ is ‘the estimated likelihood of discontinuing one’s membership in the institution’ 
(Bean, 1982). Four survey items are constructed to measure the intention to persist: 
• (P1) It is likely that I will re-enrol at this university next semester (fall 2009). 
• (P2) I plan to graduate from this university. 
• (P3) I would like to transfer to another university. 
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• (P4) What is your best guess as to the chances that you will transfer to another university 
before graduating? 
• (P5) What is your best guess as to the chances that you will drop out of higher education? 
Item P1 is adapted from Bean’s sample item. Items P2 and P3 are selected from 
Mussat-Whitlow’s study. Items P4 and P5 are taken from CIRP. 
7.3.6 Measuring Encouragement from Others 
Three survey items are adapted to provide a measure of Encouragement from Others. These 
three items represent the construct by corresponding with Bean’s definition: ‘Family approval 
of the student’s attending this institution’ (Bean, 1982). These items are: 
• (E1) My family approve of my attending this university. 
• (E2) My family encourage me to continue attending this university. 
• (E3) My close friends encourage me to continue attending this university. 
These three items are also deployed in Cabrera et al.’s model (1993). 
7.3.7 Measuring Financial Attribute 
Financial attribute is an environmental measure. It is deployed in this study to examine the 
degree of students’ satisfaction about their financial needs. The construct is comprised of five 
items: 
• (F1) I am satisfied with the amount of financial support (grant, loans, family, jobs) I have 
received while attending this university. 
• (F2) My financial situation is stable. 
• (F3) My family is able to contribute financially to my university expenses. 
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• (F4) Do you have any concerns about your ability to finance your university education? 
• (F5) What is your best guess as to the chances that you will get a job to help pay your 
university expenses? 
Item F1 is drawn from the Finance Attitude Scale (Nettles, et al., 1985). A series of 
exploratory and confirmatory factor analyses performed revealed that this item is the most 
representative and valid indicator for the construct finance attribute (Cabrera, et al., 1993). 
Items F2 and F3 are selected from Mussat-Whitlow’s research (2004) to identify an 
individual’s satisfaction regarding their financial need, beyond financial aid programs. There 
are not many financial aid programs in Taiwan. Most students are either supported by their 
family or have a part-time job. Two items are selected from the CIRP items: items F4 and F5 
to measure the ability to pay for the higher education. These five items are anticipated to 
measure financial attribute. 
7.3.8 Measuring Self-Efficacy 
The construct self-efficacy is comprised of six items which identify the extent to which 
students are confident about their ability to engage in educational information gathering and 
goal-planning activities (Betz, et al., 1996). Multidimensional Scales of Perceived 
Self-Efficacy (the MSPSE scale) was proposed by Bandura (1989b) to estimate the degree to 
which one has the ability to produce desired outcomes. These six items are: 
• (SE1) How well can you carry on conversations with others? 
• (SE2) How well can you stand up for yourself when you feel that you are being unfairly 
treated? 
• (SE3) How well can you work in a group? 
• (SE4) How well can you plan your academic work? 
• (SE5) How well can you remember information presented in class and textbooks? 
• (SE6) How well can you motivate yourself to do academic work? 
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The survey instrument contained eight dimensions. A five-response Likert scale, ranging from 
strongly disagree (1) to strongly agree (5), was employed. Thirty-four survey items and the 
literature sources are presented in Table 7-2.  
Table 7-2 Survey instrument scales 
Item-No Constructs and items Source Reference 
 I. Academic integration:   
A1 I have performed academically as well as I anticipated I would. Cabrera 
(Cabrera, et al., 
1993) 
A2 I am satisfied with my course curriculum. Cabrera (Cabrera, et al., 1993) 
A3 I am satisfied with my academic experience. Cabrera 
(Cabrera, et al., 
1993) 
 II. Social integration:   
S1 
Since coming to this university I have 
developed close personal relationships 
with other students. 
Peer-Group 
Interactions scale 
(Pascarella & 
Terenzini, 
1980) 
S2 
It has been easy for me to meet and make 
friends with other students at this 
university. 
Peer-Group 
Interactions scale 
(Pascarella & 
Terenzini, 
1980) 
S3 
My non-classroom interactions with 
faculty have had a positive influence on 
my personal growth, values and attitudes.
Interactions with 
Faculty scale 
(Pascarella & 
Terenzini, 
1980) 
S4 
Since coming to this university I have 
developed a close, personal relationship 
with at least one faculty staff member. 
Interactions with 
Faculty scale 
(Pascarella & 
Terenzini, 
1980) 
S5 
I am satisfied with the opportunities to 
meet and interact informally with faculty 
staff. 
Interactions with 
Faculty scale 
(Pascarella & 
Terenzini, 
1980) 
 III. Encouragement:   
E1 My family approve of my attending this university. Bean (Bean, 1980) 
E2 My family encourage me to continue attending this university. Bean (Bean, 1980) 
E3 My close friends encourage me to continue attending this university. Bean (Bean, 1980) 
 VI. Finance attribute:   
F1 
I am satisfied with the amount of 
financial support (grant, loans, family, 
jobs) I have received while attending this 
Finance attitude 
scale 
(Nettles, et al., 
1985) 
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Item-No Constructs and items Source Reference 
university. 
F2 My financial situation is stable. Mussat-Whitlow (Mussat-Whitlow, 2004) 
F3 My family is able to contribute financially to my university expenses. Mussat-Whitlow 
(Mussat-Whitlo
w, 2004) 
F4 
Do you have any concerns about your 
ability to finance your university 
education? 
CIRP 
(Cooperative 
Institutional 
Research 
Program ) 
(Higher 
education 
research 
institute, 2002) 
F5 
What is your best guess as to the chances 
that you will get a job to help pay for 
your university expenses? 
CIRP 
(Higher 
education 
research 
institute, 2002) 
 V. Institutional commitment:   
IC1 
I am confident I have made the right 
decision in choosing to attend this 
university. 
Institutional/Goal 
Commitment 
scale 
(Pascarella & 
Terenzini, 
1980) 
IC2 
It is very important for me to graduate 
from this university as opposed to some 
other university. 
Institutional/Goal 
Commitment 
scale 
(Pascarella & 
Terenzini, 
1980) 
IC3 I feel I belong at this university. Institutional Fit and Quality scale (Bean, 1980) 
IC4 My education at this university will help me secure future employment. 
Institutional Fit 
and Quality scale (Bean, 1980) 
IC5 My close friends rate this university as a quality university. 
Institutional Fit 
and Quality scale (Bean, 1980) 
 VI. Goal commitment:   
G1 It is important for me to graduate from university. 
Institutional/Goal 
Commitment 
scale 
(Pascarella & 
Terenzini, 
1980) 
G2 It is important for me to finish my program of study. 
Institutional/Goal 
Commitment 
scale 
(Pascarella & 
Terenzini, 
1980) 
 VII. Intention to persist:   
P1 It is likely that I will re-enrol at this university next semester (fall 2009). Bean (Bean, 1982) 
P2 I plan to graduate from this university. Mussat-Whitlow (Mussat-Whitlow, 2004) 
P3 I would like to transfer to another university. Mussat-Whitlow 
(Mussat-Whitlo
w, 2004) 
P4 What is your best guess as to the chances that you will transfer to another CIRP 
(Higher 
education 
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Item-No Constructs and items Source Reference 
university before graduating? research 
institute, 2002) 
P5 
What is your best guess as to the chances 
that you will drop out of higher 
education? 
CIRP 
(Higher 
education 
research 
institute, 2002) 
 VIII. Self-Efficacy:   
SE1 How well can you carry on conversations with others? MSPSE 
(Bandura, 
1986) 
SE2 
How well can you stand up for yourself 
when you feel that you are being unfairly 
treated? 
MSPSE (Bandura, 1986) 
SE3 How well can you work in a group? MSPSE (Bandura, 1986) 
SE4 How well can you plan your academic work? MSPSE 
(Bandura, 
1986) 
SE5 How well can you remember information presented in class and textbooks? MSPSE 
(Bandura, 
1986) 
SE6 How well can you motivate yourself to do academic work? MSPSE 
(Bandura, 
1986) 
7.4 Ethical Issues 
Before conducting the questionnaire survey, a face-to-face approach was used to collect data 
for pre- and pilot testing of the instrument. The questionnaire survey was then conducted 
using both face-to-face and online data collection approaches. When conducting the 
face-to-face, pre-testing, pilot testing and final surveys, the investigator visited the institutions, 
after they granted permission for the data collection to take place, and approached students 
randomly on campus to request their permission to participate. If a student wanted to 
participate, then the survey was conducted. If the student did not wish to participate, then the 
investigator simply kept searching until another student was found who was happy to 
participate.  
At the beginning of the survey, students were given a plain language statement and asked to 
complete a prescribed consent form. The privacy, confidentiality and freedom of choice to 
participate in the interviews and to withdraw at any time were guaranteed throughout. 
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In the case of the online survey, an email invitation was sent to the investigator’s colleagues 
and friends who assisted by distributing the invitations to their students and friends. The email 
invitation included a plain language statement and a link to the website where the survey 
questionnaire was located. The research aim and the details of the interviews are explained on 
the first page to participants. They are also informed in the email that they are under no 
obligation to participate in the survey. Once they agree to participate, they may access the 
website from any location, such as home or on campus. Completion of the survey took 
approximately 15 minutes. During the survey, the participants could withdraw at any time. 
Once the questionnaire was complete and submitted to the web database, a message would 
appear to thank the participant for their efforts. Again, the participant’s privacy, 
confidentiality, and freedom of choice to participate or withdraw at any time were guaranteed 
throughout.  
The data appears in the following research reports; the interviewees could not be identified.  
7.5 Data Collection 
To validate the hypotheses and the conceptual model using a quantitative approach, a 
questionnaire survey is undertaken. The following subsections present the sampling, the 
procedures involved in the data collection, and the processes of the pre- and pilot-tests 
undertaken in this research. 
7.5.1 Sampling 
As private institutions have more difficulty retaining students than do public ones, and the 
admission criteria within the institutions in southern Taiwan are similar, this chapter is 
focused on students enrolled in private institutions of technology located in southern Taiwan. 
Two criteria for sample selection are: (a) the selected samples must represent the researched 
population; (b) the sample size must be appropriate. In line with the first criterion, the student 
population is made up of IS students enrolled at six private institutions in southern Taiwan. 
These institutions are selected because of their similarities in terms of geographic location and 
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enrolment criteria. The population consisted of about 1,000 first-year and second-year IS 
students enrolled at these six institutions in 2009. 
In modelling IS student retention, SEM is used to create a retention model. The justification 
for using SEM was presented in chapter 3. When using SEM as a research method, the sample 
size is an essential issue in estimating and interpreting the results (Hair, et al., 2006). A 
sample size of less than 50 would render the chi-square estimator inaccurate (Boomsma, 
1983). Boomsma suggested a suitable sample size to ensure accuracy of 100 or more. In 
addition, according to Hair et al. (2006), an essential requirement of the sample size is a 
minimum ratio of at least 5 respondents for each estimated parameter, with a ratio of 10 
respondents per parameter being most appropriate.  
In response to Raykov and Widaman’s (1995) perspective on deciding on sample size, the 
sample size range of 100 to 150 is recommended, and if the sample size becomes larger, for 
example exceeding 400 or 500, the model will become overly sensitive to accurately identify 
the measurement of good or poor fit. There are eight constructs proposed in this model, and 
253 valid subjects used in this study met the criteria above. 
7.5.2 Questionnaire Survey 
A questionnaire survey, which is included in Appendix C, is administered both as an online 
survey and a face-to-face survey to obtain a sufficient number of respondents for the study. 
Students responded to a demographic questionnaire which aimed to measure their academic 
integration, social integration, goal commitment, institutional commitment, encouragement 
from others, financial attribute, self-efficacy and intention to persist. The participants are IS 
students in their first year or second year of study. The model focuses on first-year students, 
but to ensure a sufficient number of participants, second-year students were also invited to 
participate in the questionnaire. A total of 404 responses were received from the combined 
face-to-face and online surveys. As the data was collected randomly, the representativeness of 
the population could not be ensured.  
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Some responses from respondents who are neither first-year nor second-year students are 
deleted. Similarly, responses from students who are not studying an IS major or not enrolled 
at a private institution are discarded as well. Furthermore, responses with no internal 
consistency are dropped. For example, a response of ‘strongly agree’ to the comment ‘It is 
likely that I will re-enrol at this university next semester (Fall 2009)’, and another response of 
‘strongly disagree’ to the comment ‘I would like to transfer to another university’ are 
contradictory and hence is a candidate for deletion from the survey. After data cleaning, the 
final number of responses is 253. 
7.6 Data Analysis 
After developing the survey instrument, pre-testing and pilot testing the survey instruments 
are conducted. The pre-testing instruments is used to identify problems of the survey 
questions before publishing the survey. It helps to check if the survey questions explain well 
to the questionnaire context (Collins, 2003). The survey is tested on two academic experts, 
both of whom are professors teaching in the IS discipline. Each of them reviewed and assisted 
in revising survey items to ensure the content validity. The aim of pre-testing is to ensure the 
scale can fully and unambiguously capture the construct it is intended to measure. In other 
words, utilising preliminary testing is to identify the psychometric properties, reliability and 
validity of an instrument and to ensure the degree of confidence that can be placed on 
assertions based on the instrument (Friedman & Boyd, 2005).  
The pilot test was used to verify the initial questionnaire for reliability and validity. There 
were about 160 first- and second-year students from one private institution to perform the 
pilot test. After obtaining the valid responses, both construct validity and Cronbach’s alpha 
were implemented to verify the initial instrument. Once the data was pilot tested, it could then 
be analysed sequentially. 
The sequential data analysis was conducted in two parts: the first part consisted of verifying 
the reliability and validity of the survey instrument; and the second part entailed utilising the 
structural equation modelling (SEM) technique to examine the structural relationships among 
these eight factors. SEM is an appropriate technique to use in this study because it is a 
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multivariate analysis technique that can deal with multiple relationships simultaneously and 
assess relationships comprehensively. Student retention is a complex behaviour. There are 
multiple relationships among these factors which affect a student’s decision to drop out or 
persist. SEM can enhance understanding of the complex interrelationships among the 
proposed factors. 
When using multiple items to assess a construct, it is important to examine the reliability and 
validity of the items used for measuring the particular construct (Cork, et al., 1998). While 
reliability is concerned with the accuracy of the measuring instrument, validity is concerned 
with what the constructs in the study attempt to measure. The survey instrument was first 
purified using item-to-total correlation and any item with a correlation of less than 0.3 was 
eliminated (Kumer, et al., 1995).  
Next, Cronbach’s alpha coefficient was used to examine the reliability of the measurement 
items. This coefficient gives an indication of the consistency or repeatability of the measured 
variables for representing the construct. Although an alpha value of greater than 0.7 is the best 
indication of the reliability of the items used for measuring the construct, a value of greater 
than 0.5 is acceptable (Hair, et al., 2006). The threshold value of alpha used in this study was 
0.5. 
Construct validity is the extent to which the set of measured variables actually represents the 
theoretical construct being measured. Two measurements were used to examine construct 
validity. First, convergent validity was used to confirm that the measurement items used for 
the construct converge sufficiently and share a high proportion of variance in common. 
Second, discriminant validity was used to ensure that the construct is sufficiently distinct from 
other concepts. Factor analysis was used to perform both measurements. 
Both Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) are 
commonly used for factor analysis. EFA is used to group the items into factors while CFA is 
used to test whether the data collected fits a proposed model (Zajacova, et al., 2005). Since 
the measurement items used in the survey instrument were derived from various literature 
sources, EFA is used in the first phase to assess the construct validity, while CFA is used in 
the second phase to verify construct validity. 
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In the EFA phase, factor loadings are used to estimate the convergent and discriminant 
validity of the instrument. Two criteria are suggested in the literature. First, items with factor 
loadings of less than 0.5 among all factors are to be deleted. Second, items with factor 
loadings of greater than 0.5 and which appear for more than one factor are also to be deleted.  
In the CFA phase, convergent validity and discriminant validity are used to verify construct 
validity. Three criteria are used to assess convergent validity: first, factor loadings of all 
standardised items should be higher than 0.7; second, the composite reliability (CR) should be 
higher than 0.6 (Diamantopoulos & Siguaw, 2000; Joreskog & Sorbom, 1989); and third, the 
average variance extracted (AVE) should be higher than 0.5 (Joreskog & Sorbom, 1989). For 
discriminant validity, the square root of AVE for each construct should be higher than the 
correlation coefficients between the particular construct and any other construct (Chin, 1998). 
Once the reliability and validity of the data are established, SEM is used to explore the 
relationships among the concepts proposed to model IS student retention in Taiwanese private 
institutions. In this study, eight constructs are expected to be related to each other and SEM is 
used to model these structural relationships. After creating the structural model, three 
offending estimates are used to test its goodness-of-fit (Hair, et al., 2006): (1) negative error 
variances or insignificant error variances for a construct; (2) standardised coefficients 
exceeding 1.0; and (3) very large standard errors associated with any estimated coefficient. In 
addition to these three criteria, other measures of fit recommended for comparative fit 
analyses in educational research (Schreiber, et al., 2006) were also used to verify the model. 
These include: (1) the Comparative Fit Index (CFI), (2) the Incremental Fit Index (IFI), (3) 
the Normed Fit Index (NFI), (4) the Tucker Lewis Index (TLI), (5) the Goodness of Fit Index 
(GFI), (6) the Root Mean Square Error of Approximation (RMSEA), and (7) the Root Mean 
Square Residual (RMR). These seven indices are used in this research to test the overall fit of 
the model to the data collected. 
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7.7 Results 
According to the processes of data analysis, the results are presented as follows. These 
sections include the results of the preliminary and pilot tests, the demographics, the normality 
of data, the reliability and validity, and the hypothesis testing. 
7.7.1 Results of Pre-testing and Pilot testing 
Two survey items are suggested for inclusion by the academic experts surveyed. The first 
recommended item to add is related to institutional commitment and the extent of an 
individual’s satisfaction with his/her institution. This item is IC7: ‘I enjoy the study 
environment’. The second item added was related to goal commitment, to ensure the number 
of items was greater than three. This item is G3: ‘It would be helpful for my future career to 
obtain the certification’. This brings the survey questionnaire to a total of 36 items. 
The total 36-item questionnaire is then taken to be pilot tested. A total of 95 IS first-year 
students at the institution employed participated in the pilot test. In terms of the aspect of 
convergent and discriminant validity, five commonly accepted criteria are applied (Hair, et al., 
2006): first, extracting items with a cut-off value of 1.0 for eigenvalue; second, deleting items 
with factor loadings of less than 0.5; third, deleting items with factor loadings of greater than 
0.5 appearing on two or more factors; fourth, to ensure a parsimonious perspective, deleting 
the single-item factor; and last, keeping a simple factor. According to these criteria, items S5, 
P4 and P5 are deleted because they each has a factor loading of less than 0.5.  
Cronbach’s alpha indicates the consistency or repeatability of the measured variables for 
representing the construct. An alpha value of greater than 0.7 is the best indication of the 
reliability of the items for measuring the construct, yet a value of greater than 0.5 is also 
acceptable (Hair, et al., 2006). The threshold value of alpha used in this study was 0.5. None 
of the Cronbach’s alpha values was less than 0.5. In sum, 33 items are retained to perform 
sequential analysis. The results of the pilot test are shown in 
Table 7-3. 
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Table 7-3 Results of pilot test 
Dimensions Item No. 
Factor 
loading Eigen-values
% of Var. 
(Cum. %) 
Cronbach’s α 
value 
A2 0.911 
A1 0.850 Academic integration 
A3 0.833 
2.248 74.929 0.831 
S3 0.933 
S4 0.916 
S2 0.907 
S1 0.898 
3.341 83.514 0.848 
Social integration 
S5 ** 
E1 0.919 
E2 0.914 Encouragement from 
others 
E3 0.813 
2.341 78.025 0.856 
F2 0.916 
F5 0.842 
F1 0.804 
F4 0.800 
Financial attribute 
F3 0.782 
2.386 78.389 0.655 
IC5 0.892 
IC1 0.879 
IC3 0.878 
IC4 0.875 
IC7 0.852 
Institutional 
commitment 
IC2 0.707 
4.331 72.181 0.922 
G2 0.947 
G1 0.913 Goal commitment 
G3 0.711 
2.23 74.545 0.815 
Intention to persist P2 0.914 2.103 70.106 0.839 
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Dimensions Item No. 
Factor 
loading Eigen-values
% of Var. 
(Cum. %) 
Cronbach’s α 
value 
P1 0.902 
P3 0.673 
P4 ** 
P5 ** 
SE1 0.882 2.098 69.298 0.812 
SE6 0.876    
SE3 0.821    
SE5 0.760    
SE4 0.726    
Self-efficacy 
SE2 0.709    
* *deleted as factor loading was less than 0.5  
7.7.2 Demographics 
The 253 respondents from six private technology of institutions located in the south of 
Taiwan were investigated. The demographic data is shown in Table 7-4. The male 
respondents made up 56.9%, while 43.1% were female. The first-year students comprised 
69.6% and second-year students were the remaining 30.4%. Respondents whose Grade Point 
Average (GPA) was higher than 80 made up 37.1%, while the general academic performance 
students (GPA of 70–79.7) comprised the remaining 48.6%. Residential status for both locally 
residing and residing some distance from the institutions made up the vast majority, at 90.9%. 
Table 7-4 Results of demographic analysis 
Variables Categories No. of subjects % of subjects 
Gender Male 144 56.9 
 Female 109 43.1 
Year of study First year 176 69.6 
 Second year 77 30.4 
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Variables Categories No. of subjects % of subjects 
GPA of last semester A (90 and 
above) 
19 7.5 
 B (80–89.9) 75 29.6 
 C (70–79.9) 123 48.6 
 D (60–69.9) 30 11.9 
 E (below 60) 6 2.4 
Residency North 21 8.3 
 Middle 85 33.6 
 South 145 57.3 
 East 2 0.8 
7.7.3 Validation of Assumptions  
In order to validate the quality of the data, normality, homoscedasticity of the variances, 
linearity between the dependent variables and predictor variables, and the absence of 
correlated error were used to test the statistical assumptions underlying the use of multivariate 
techniques. 
Assumption of the normality of the data is a fundamental requirement for multivariate 
analysis. Skewness and Kurtosis measures are commonly used to test normality. Graphical 
analysis using a probability plot to test normality has also been deployed to test normality 
(Hair, et al., 2006). Skewness measures the symmetry of a distribution. A positively skewed 
distribution has relatively few large values and tails off to the right, while a negatively skewed 
distribution has relatively few small values and tails off to the left (Hair, et al., 2006).  
Several criteria of normality for judging the S-significance for skewness and the 
K-significance for kurtosis have been proposed within the literature. For instance, if the 
absolute value of S-significance is greater than 3 and the absolute value of K-significance is 
greater than 10, the assumption of normality should be rejected (Kline, 1998).  
In addition, the Z-value is used to test where the S-significance (skewness) and K-significance 
(kurtosis) are not significant and equal to zero. If the Z-value exceeds ± 2.58 it is 
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recommended to reject the assumption of normality of distribution at the 0.01 probability 
level. On the other hand, if the Z-value exceeds ± 1.96 this corresponds to a 0.05 error level 
(Hair, et al., 2006). The formulae for skewness, kurtosis and the Z-value are shown in Table 
7-5. 
In relation to sample size, the standard error of the Z-test decreases as the value of the sample 
size increases. Sample sizes of greater than 100 are found to easily become a leptokurtic 
distribution (Waternaux, 1976), and sample sizes of greater than 200 easily become a 
platykurtic distribution. Thus, apart from the skewness and kurtosis test (which is a statistical 
test), graphical plots (that is, graphical analysis) were also utilised to test normality. A 
leptokurtic distribution consists of a higher central peak and larger tails than a normal 
distribution (Fraser, et al., 2001), and platykurtic distribution consists of a lower central peak 
than normal distribution.  
The normality of each of the items is presented in Table 7-5. Most of the items with an 
absolute value of S-significance of less than 3 and a K-significance value of less than 10 met 
the criteria for normality. Only seven items—S1, S2, S3, G1, G2, G3 and P1—had a Z-value 
of more than ± 2.58. A P-P Plot was also used to examine these seven items.  
P-P Plots configure a variable’s cumulative proportions against the cumulative proportions of 
any of a number of test distributions. Probability plots are generally used to determine 
whether the distribution of a variable matches a given distribution. If the selected variable 
matches the test distribution, the points cluster around a straight line. 
The seven items that exceeded the normality criteria were tested by the graphical plots. The 
points are all around the straight line for these seven items, as shown in Figure 7-2. In sum, 
the assumption of normality for this survey instrument is acceptable. 
Table 7-5 Results of normality tests 
No. of item Skewness Zskewness Kurtosis Zkurtosis 
A1 -0.381 -2.472* 0.118 0.382* 
A2 -0.098 -0.635* 0.200 0.648* 
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No. of item Skewness Zskewness Kurtosis Zkurtosis 
S1 -0.614 -3.987 0.787 2.556* 
S2 -0.559 -3.629 0.540 1.753* 
S3 -0.584 -3.794 0.654 2.122* 
G1 -0.527 -3.420 -0.071 -0.232* 
G2 -0.549 -3.562 0.118 0.382* 
G3 -0.500 -3.250 0.267 0.868* 
IC1 -0.304 -1.973* 0.365 1.185* 
IC7 -0.317 -2.061* 0.276 0.896* 
F1 -0.209 -1.357* -0.257 -0.833* 
F2 -0.228 -1.481* -0.013 -0.043* 
E1 -0.005 -0.030* 0.167 0.542* 
E2 0.048 0.314* 0.447 1.451* 
SE1 -0.309 -2.004* 0.056 0.181* 
SE3 -0.189 -1.224* 0.165 0.534* 
P1 -0.161 -1.044* -0.984 -3.196 
P2 -.0355 -2.308* -0.500 -1.624* 
* p < 0.01 
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Figure 7-2 P-P Plots 
In regression analysis, homoscedasticity is the situation in which the variance of the 
dependent variable is the same for all values of the predictor variable (Hair, et al., 2006). In 
such a situation, there is a uniform scatter of dispersion of data points about the regression 
line. Homoscedasticity is one of the assumptions required in regression analysis because most 
methods are based on the assumption of equal variances (Hair, et al., 2006). Homoscedasticity 
was tested by menas of the Levene test and since the p-values of the Levene test were all 
greater than 0.05, the assumption that the data is homoscedastic was supported. 
Another assumption for all multivariate techniques is linearity which is based on the 
correlational measure of association (Hair, et al., 2006). A simple regression analysis was run 
to assess the linearity. The residual statistics obtained from the analysis were used to identify 
the unexplained portion of the dependent variables. In other words, the nonlinear portion of 
the relationship will be explained in the residuals. The residual is the difference between the 
observed probability of persistence (0 for persistence, and 1 for dropout). None of the 
residuals suggested that outliers were present. An inspection of the residual indicated that the 
condition of linearity was met. 
The final assumption checked was to ensure the absence of correlated errors. Data collected 
from different groups impacts the correlation between variables. For example, the effect of 
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institution commitment affects the persistence at one university and may not effect at the 
other university. But if the data collected from two groups and combined, the estimated 
relationship then must be a compromise between the actual relationships (Hair, et al., 2006). 
To identify the correlated errors in this study, data collected from six institutions were 
separately examined. The significance values of the test were all greater than 0.05 and 
indicated that the group variances have no difference. This confirmed the absence of 
correlated errors. The results of these tests on the data show that the assumptions underlying 
the statistical bases for multivariate regression and SEM were not violated. 
7.7.4 Reliability and Validity  
Reliability and validity are essential properties of survey instrumentation. When using 
multiple items to assess each construct, the reliability and validity of the measuring 
instrumentation must be examined (Cork, et al., 1998). The data is used to test the reliability 
and validity as outlined in the following. 
7.7.4.1 Item Analysis and Reliability Estimates 
The item-to-total correlation is used to purify the survey instrumentation. If the correlation is 
below 0.3 it should be eliminated (Kumer, et al., 1995). One item, P3, was deleted. Reliability 
is the consistency or repeatability, which is based on classical test theory. Cronbach’s alpha 
coefficient is used to examine the reliability of survey instrumentation. The value of alpha 
ranges from zero (unreliable) to one (perfect reliability). A value of greater than 0.7 is 
optimum. However, a value of greater than 0.5 is acceptable, but lower than 0.35 must be 
rejected (Emory & Cooper, 1991; Hair, et al., 2006). Six items were deleted as they had a 
Cronbach’s alpha value of less than 0.5. These were F4, F5, IC2, IC4, SE5 and SE6, as shown 
in Table 7-6.  
 
 
  
185
Table 7-6 Results of EFA 
Dimensions Item No. 
Factor 
loading Eigenvalues
% of Var. 
(Cum. %) 
Cronbach’s α 
value 
A2 0.861 2.066 68.872 0.773 
A1 0.833    Academic integration 
A3 0.794    
S3 0.927 3.297 82.413 0.929 
S2 0.918    
S4 0.899    
Social integration 
S1 0.887    
E2 0.933 2.445 81.486 0.716 
E1 0.907    Encouragement from 
others 
E3 0.867    
F2 0.898 2.149 71.628 0.797 
F1 0.844    
F3 0.793    
F5 *    
Financial attribute 
F4 *    
IC5 0.889 3.005 75.116 0.889 
IC1 0.874    
IC7 0.854    
IC3 0.849    
IC2 *    
Institutional 
commitment 
IC4 *    
G2 0.957 2.630 87.678 0.928 
G1 0.949    Goal commitment 
G3 0.902    
P2 0.963 1.854 92.718 0.776 Intention to persist 
P1 0.963    
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Dimensions Item No. 
Factor 
loading Eigenvalues
% of Var. 
(Cum. %) 
Cronbach’s α 
value 
P3 --    
SE3 0.875 2.614 65.34 0.818 
SE1 0.857    
SE2 0.805    
SE4 0.682    
SF5 *    
Self-efficacy 
SE6 *    
* deleted as factor loading was less than 0.5  
-- deleted as the item-to-total correlation was below 0.3 
7.7.4.2 Content Validity 
The purpose of content validity is to assess the degree of correspondence between the survey 
items and their conceptual definition (Hair, et al., 2006). The items selected correspond to a 
specific scale which can represent their conceptual definitions. There are two steps entailed in 
the evaluation of context validity. First, researchers need to acknowledge the definition of the 
measurement concept. Second, researchers must identify whether the information being 
gathered is adequate to the concept. To ensure the content validity, a preliminary test was 
conducted by two associate professors who are instructors in the IS discipline. After this test 
was conducted, feedback was obtained in relation to four aspects of the research: the length of 
the survey instrumentation; the format of the scales; the construct validity; and whether the 
wording and sequence of the question items are adequate for the instrumentation. By 
conducting this preliminary test, content validity is ensured. 
7.7.4.3 Construct Validity 
The purpose of determining construct validity is to examine whether an item score is 
correlated with other measures. It is also used to assess how well the theoretical concepts have 
been translated into actual programs. In the present study, this process consisted of two 
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measurements used to assess construct validity: first, convergent validity confirms that the 
scale is correlated with other known measures of the concept; second, discriminant validity is 
used to ensure that a construct is sufficiently distinct from other constructs used to test for 
different concepts. Construct validity is commonly measured by convergent and discriminant 
validity (Stethi & Carraher, 1993). To construct these two measurements, factor analysis was 
used in this research. 
Factor analysis is used to directly examine the construct validity by factorial validity. Both 
EFA and CFA are commonly used for factor analysis. EFA is a posterior concept used to 
define the underlying constructs. CFA is a prior concept used to validate the scales for 
measuring specific constructs (Hair, et al., 2006). If the prior theory or hypotheses have been 
investigated by past research, CFA is recommended to examine construct validity rather than 
EFA. The survey instrumentation was drawn from a range of sources in the literature, and 
EFA was then used in the first step to assess the construct validity. CFA is then undertaken in 
the second step to verify the construct validity. 
In the first step, the factor loadings from EFA are used to estimate the convergent and 
discriminant validity of the instrumentation. Two criteria were suggested. First, items with 
factor loadings of less than 0.5 among all factors were deleted. The higher loading factors of 
items represent a higher convergent validity for a construct. Second, items with factor 
loadings of more than 0.5 that appear on two or more factors were deleted. A smaller number 
of items represents higher discriminant validity. As shown in Table 7-7, the factor loading 
value of all items was greater than 0.5 and no items with factor loading values of greater than 
0.5 appear twice crossing different factors. This means the instrumentation fits the criteria for 
construct validity. 
In the second step, CFA is used to verify the construct validity by measuring the convergent 
validity and discriminant validity. Three criteria were used to assess convergent validity: first, 
that factor loadings of all standardised items are higher than 0.7 (Bagozzi & Yi, 1988); second, 
that the composite reliability (CR) is higher than 0.6 (Diamantopoulos & Siguaw, 2000; 
Joreskog & Sorbom, 1989); and third, that the average variance extracted (AVE) is higher 
than 0.5 (Joreskog & Sorbom, 1989). Some items in the present study did not meet the criteria 
and were therefore deleted. These were items A3, F3, SE2 and SE4, which had factor loadings 
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of less than 0.7, and items IC3 and IC5 which each had an AVE of less than 0.7. The results 
of the convergent validity testing of the remaining items showed them to all possess validity, 
as shown in Table 7-7. 
Discriminant validity is present when the square root of AVE of each construct is higher than 
the correlation coefficients between itself and any other construct (Chin, 1998; Fornell & 
Larcker, 1981). As the square roots of AVE of the constructs of ‘social integration’ and 
‘encouragement from others’ were less than one correlation coefficient and were then 
re-examined by using EFA and CFA. Items S4 and E3 then were deleted as the AVE less than 
0.7. After examining the remaining items, the bottom row of Table 7-8 represents the data on 
the square root of AVE which is higher than the coefficients of the other constructs. Thus 
discriminant validity is achieved. 
Table 7-7 Results of convergent validity tests 
Construct Item Standard error t-value 
Factor 
Loading R
2 AVE CR 
A1 0.910 10.279*** 0.729 0.531 0.591 0.742 Academic 
integration A2 -- -- 0.806 0.649   
S1 0.046 21.015*** 0.882 0.778 0.780 0.914 
S2 -- -- 0.930 0.866   Social integration 
S3 0.500 18.784*** 0.835 0.697   
E1 -- -- 0.868 0.754 0.805 0.892 Encouragement 
from others E2 0.068 15.023*** 0.925 0.855   
F1 -- -- 0.838 0.701 0.676 0.806 Financial 
attribute F2 0.089 9.894*** 0.805 0.648   
SE1 -- -- 0.905 0.820 0.720 0.837  
Self-efficacy SE3 0.060 13.381*** 0.788 0.621   
G1 -- -- 0.933 0.871 0.821 0.932 
G2 0.035 28.572*** 0.964 0.929   Goal commitment 
G3 0.048 18.944*** 0.814 0.663   
 IC1 -- -- 0.825 0.681 0.641 0.781 
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Construct Item Standard error t-value 
Factor 
Loading R
2 AVE CR 
Institutional 
commitment 
IC7 0.078 11.908*** 0.776 0.603   
P1 -- -- 0.914 0.835 0.854 0.921 Intention to 
persist P2 0.063 16.329*** 0.934 0.873   
 
Table 7-8 Correlation coefficient among latent variables 
 1 2 3 4 5 6 7 8 
1 Self-Efficacy 1.000        
2 Encouragement 0.440 1.000       
3 Finance 0.341 0.506 1.000      
4 Academic 0.308 0.582 0.620 1.000     
5 Social 0.719 0.381 0.319 0.352 1.000    
6 Goals 0.525 0.368 0.337 0.439 0.418 1.000   
7 Institutional 0.441 0.659 0.537 0.770 0.512 0.426 1.000  
8 Persistence 0.476 0.352 0.297 0.374 0.396 0.549 0.442 1.000
Square root AVE 0.849 0.897 0.822 0.770 0.883 0.906 0.801 0.924
7.7.5 Hypothesis Testing 
SEM was used to examine the student retention model proposed, and two phases of 
hypothesis testing were conducted in this present study: first, CFA was used to estimate the 
parameters of the measurement model; and second, path analysis was used to examine the 
structural model. Each indicator is modelled in CFA reflectively and the eight constructs are 
incorporated into17 hypotheses, as depicted in Figure 7-1. The assessment of the model is 
performed using the maximum likelihood approach. 
To obtain a good model fit, three offending estimates suggested by Hair et al. (2006) are first 
examined. These are: (1) standardised coefficients exceeding 1.0; (2) negative error variances 
or insignificant error variances for any construct; and (3) very large standard errors associated 
with any estimated coefficient. As shown in Figure 7-3 , all of the coefficients of the variables 
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were less than 1.0. There were also no negative error variances, and all of these were 
significant at p<0.001, as shown in Figure 7-4. Thus, these assessments revealed that the 
model met the three criteria. 
While conducting model rectification, modification indices (MI) are repeatedly examined one 
step at a time. The highest MI values between two variables are deleted based on the previous 
studies. For example, if the MI value between a construct and an item is high, the item must 
be deleted due to the potential disadvantage of cross-loading.
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Figure 7-3 Standardised coefficient of construct 
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Figure 7-4 Error variances 
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To define the confidence intervals for mediation effects estimated with the structural model, 
bootstrap method is suggested (Cheung & Lau, 2008). The bootstrap is a general methodology 
for testing the accuracy of estimating parameters (Efron & Tibshirani, 2005). Bootstrapping 
resample the data many times with replacement to generate an estimation of the sampling 
distribution of a statistic (Mooney & Duval, 1993). SEM provides unbiased estimates of 
mediation and suppression effects, and the bootstrap confidence intervals perform best when 
testing for mediation and suppression effects (Cheung & Lau, 2008). In this chapter, we 
calculate bootstrap means for the structural model. Bootstrap allows the calculation of 95% 
confidence intervals for each parameter. Both means and confidence intervals show the 
normalisation of the data (Arbuckle, 2003). The hypothesised SEM of this chapter is fitted to 
bootstrap sample as the significance level in the chi-square test which is higher than 0.05. 
In addition to using the chi-square test, other measures of fit are used to verify the model. 
These fit measures include the Comparative Fit Index (CFI), the Incremental Fit Index (IFI), 
the Normed Fit Index (NFI), the Tucker Lewis Index (TLI) and RMSEA. The CFI, IFI, NFI, 
TLI and RMSEA indices are recommended for comparative fit analyses in educational 
research (Schreiber, et al., 2006). The CFI, IFI and RMSEA indices are more often used for 
organisational research (Shook, et al., 2004). As shown in Table 7-9, all metrics provide a 
good fit to the observed data. 
Table 7-9 Results of testing Goodness-of-Fit 
Indicators Suggested value Present study value Goodness-of-fit (Yes/No)
Chi-square Insignificant 
(p>0.05) 
Chi-square = 184.120  
df = 120 Bootstrap: p=0.102
Yes 
Chi-square/ df < 3 1.534 Yes 
CFI >0.9 0.979 Yes 
IFI >0.9 0.980 Yes 
NFI >0.9 0.943 Yes 
TLI >0.9 0.974 Yes 
RMSEA <0.05 0.046 Yes 
RMR <0.05 0.032 Yes 
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After determining the model’s goodness-of-fit, the 17 proposed hypotheses are examined. In 
examining parameter estimation for the proposed model, the modification indices reveal that a 
large reduction in the chi-square could be expected if the structural paths between 
encouragement from others and goal commitment, between encouragement from others and 
social integration, between goal commitment and institutional commitment, and between 
self-efficacy and academic integration are freed. In testing the modified model, a better 
statistically significance of the chi-square is obtained. 
Figure 7-5 displays the structural coefficients for the proposed model. Hypothesised effects 
that are found to be significant are represented by a solid line. Dotted lines represent 
hypothesised effects that are not significant. These 17 hypotheses are strongly significant at 
p=0.001, 0.01 and 0.05, except for three hypotheses that are found not to be significant. The 
results show that intention to persist is directly affected by self-efficacy (γ=0.199), goal 
commitment (β=0.359) and institutional commitment (β =0.701). Self-efficacy also has an 
indirect effect on intention to persist via goal commitment (0.430*0.359=0.154), and via 
social integration and institutional commitment (0.674*0.223*0.201=0.030). 
Thus, the total effect of self-efficacy on intention to persist is 0.384 (0.199+ 0.154+0.030). 
The largest total effect on intention to persist was from self-efficacy (0.384), followed by goal 
commitment (0.359), academic integration (0.225),institutional commitment (0.201), 
encouragement (0.134), financial attribute (0.099), and social integration (0.045). The direct 
and indirect effects are: self-efficacy (0.199, 0.185), goal commitment (0.359, 0), academic 
integration (0, 0.225),institutional commitment (0.201, 0), encouragement (0, 0.134), financial 
attribute (0, 0.099), and social integration (0, 0.045), as shown in Table 7-10. 
The direct effect of self-efficacy on intention to persist is small (0.199) but it has the highest 
value of total effect (0.384) which is composed of indirect effects from other constructs. 
These constructs include: academic integration, social integration, goal commitment, and 
institutional commitment. The highest value of the direct effect is that of goal commitment i.e.  
0.359. It shows that intervention programs focused on goal commitment will be the most 
efficiency for retaining students. The highest value of indirect effect is that of academic 
integration i.e. 0.225. It means that academic integration affects intention to persist via social 
integration, goal commitment, and institutional commitment. In Tinto’s model, academic 
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integration is the most important construct on intention to persist, whereas in our model, it has 
only indirect effect on persistence. 
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 commitment
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Path significant: ***: p<0.001; **: p<0.01; *: p<0.05; ns: not significant 
Parentheses indicate R2 
 
Figure 7-5 Path analysis of research model 
 
Table 7-10 Standardised total/direct/indirect effects on ‘intention to persist’ 
Construct Total effect Direct effect Indirect effect 
Self-efficacy 0.384 0.199 0.185 
Goal commitment 0.359 0.359 0.000 
Academic integration 0.225 0.000 0.225 
Institutional commitment 0.201 0.201 0.000 
Encouragement from others 0.134 0.000 0.134 
Financial attribute 0.099 0.000 0.099 
Social integration 0.045 0.000 0.045 
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Additionally, encouragement from others has an indirect effect on intention to persist via 
institutional commitment (0.260*0.201), and via academic integration and goal commitment 
(0.360*0.307*0.359). The total effect of encouragement from others on intention to persist is 
0.134. Similarly, the total effects of financial attribute, academic integration and social 
integration on intention to persist are 0.099, 0.225 and 0.045, respectively. 
Academic integration has a direct effect on social integration (0.145), institutional 
commitment (0.540), and goal commitment (0.307), and social integration has a direct effect 
on institutional commitment (0.225). In contrast, self-efficacy has no effect on academic 
integration, social integration has no effect on goal commitment, and goal commitment has no 
effect on institutional commitment.  
In addition, the explained R2 of intention to persist is 38.1%, of goal commitment is 36.1%, 
institutional commitment is 70.1%, of academic integration is 48.1%, and of social integration 
is 53.6%. The relationships among the constructs are presented in Figure 7-5 and Table 7-11. 
Five hypotheses were rejected, which were: H4, H10, H12, H16, and H17. 
Table 7-11 Results of hypothesis testing 
Hypotheses Description Result 
H1 
Encouragement from others has a significant effect on 
academic integration. Supported 
H2 
Encouragement from others has a significant effect on 
institutional commitment. Supported 
H3 
Financial attribute has a significant effect on academic 
integration. Supported 
H4 
Self-efficacy has a significant effect on academic 
integration. Not supported 
H5 
Self-efficacy has a significant effect on intention to 
persist. Supported 
H6 
Self-efficacy has a significant effect on social 
integration. Supported 
H7 
Academic integration has a significant effect on goal 
commitment. Supported 
H8 Academic integration has a significant effect on Supported 
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Hypotheses Description Result 
institutional commitment. 
H9 
Academic integration has a significant effect on social 
integration. Supported 
H10 
Social integration has a significant effect on goal 
commitment. Not supported 
H11 
Social integration has a significant effect on 
institutional commitment. Supported 
H12 
Goal commitment has a significant effect on 
institutional commitment. Not supported 
H13 
Goal commitment has a significant effect on intention 
to persist. Supported 
H14 
Institutional commitment has a significant effect on 
intention to persist. Supported 
H15 
Self-efficacy has a significant effect on goal 
commitment. Supported 
H16 
Encouragement has a significant effect on social 
integration. Not supported 
H17 
Encouragement has a significant effect on goal 
commitment. Not supported 
7.8 Discussion 
The findings revealed that the three most important factors that affect students’ intention to 
persistence are self-efficacy, goal commitment and academic integration, which are discussed 
in turn below. In particular, self-efficacy is found to be strongly associated with a student’s 
decision to drop out, followed by goal commitment and academic integration. However, 
contrary to expectations, self-efficacy does not predict academic integration among IS 
students in private institutions. 
In addition, the hypothesis of the relationship between self-efficacy and academic integration 
is not significant. This result conflicts with the results found in the previous research step 
which examined this relationship in Taiwanese higher education institutions. The discrepancy 
is discussed below also. 
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7.8.1 Effect of Self-Efficacy on Student Retention 
According to the results of the structural equation model in the present study, self-efficacy has 
the highest total effect on intention to persist. In other words, it is the most significant 
construct on students’ intention to persist. This result is consistent with prior research (Close 
& Solberg, 2008; Lent, et al., 1986; Moulton, et al., 1991).  
In so far as Tinto’s model does not account for individual psychological factors—even though 
they may have a significant impact on decisions to withdraw—a contribution of this study is 
to highlight the relationship between self-efficacy and Tinto’s theory. The present study has a 
significant focus on examining the relationship between self-efficacy and the processes 
around a student’s decision to drop out. 
In terms of implications for practice, this finding suggests that interventions designed to 
enhance intention to persist may offer useful ways to promote self-efficacy. In designing 
intervention programs that foster self-efficacy, four sources of potential assistance for 
students should be considered. These are personal performance accomplishments, vicarious 
learning (also known as ‘observational learning’), social persuasion, and emotional arousal 
(Bandura, 1989a).  
For example, students’ judgments about their abilities are influenced by their performance. 
When students have difficulties with their academic performance, their sense of self-efficacy 
decreases. When they succeed academically, their self-efficacy is raised (Campbell & Hackett, 
1986). Similarly, students can also increase their self-efficacy by watching others succeed 
with whom they share similarities, in so far as this encourages them to believe they can 
succeed also (Bandura, 1989a; Schunk, 1981).  
In terms of social persuasion, according to Bandura’s theory (Bandura, 1989a) the 
information that students obtain from parents, teachers and important others which fosters 
their sense of self-efficacy also influences their confidence in being able to accomplish a 
given task. Students who receive positive and persuasive information are more likely to have 
more confidence. Finally, in relation to emotional arousal, students can also either enhance or 
hinder their self-efficacy from physiological reactions (e.g. heart pounding, sweating and 
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anxiety). For instance, a student who feels anxiety related to performing a task such as 
participating in group discussion may interpret this anxiety as evidence of their lack of skills 
or competence (McLoyd, 1998). 
It is recommended that intervention programs designed to promote self-efficacy should 
incorporate Bandura’s four sources of information on self-efficacy.  
7.8.2 Effect of Academic Integration on Student Retention 
Academic integration has effects on institutional commitment (0.540), goal commitment 
(0.307) and social integration (0.145)—relationships that are consistent with Tinto’s theory. 
With the highest coefficient on institutional commitment, students’ academic integration 
impacts most on their commitment to their institution. Their interaction with their faculty and 
academic performance have effects on commitment to goals and to the institution. These 
results are to be expected. When students get along with academic staff and display a good 
level of academic performance, it only makes sense that they would feel more positively 
towards their institution, and even their future goals. In Tinto’s model, academic and social 
integration are the two most important factors in the retention of higher education students. 
Although the withdrawal of students could be accounted for in many ways, those students 
who leave IS courses because of their lack of understanding of or negative experiences in this 
academic discipline could perhaps be retained by institutions offering more information 
seminars to build students’ familiarity with the course content. Most IS disciplines are within 
business schools in Taiwan. At the heart of IS is the development of information systems 
designed to solve business problems (Nunamaker, 1992). Through the curriculum, IS schools 
produce employees who can analyse business problems and design information systems 
tailored to solve such problems.  
With regard to courses for IS students, two core courses can positively influence IS students’ 
academic experiences when they transfer from high school to higher education. These two 
courses for IS first-year students are an introductory Management Information System (MIS) 
class and Basic Computer Concept (BCC) class. The MIS course covers the typical 
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information systems concepts. The BCC course offers basic training in computers and the use 
of the basic computer applications like Microsoft Office and web browsers. The MIS and 
BCC courses are extremely important for retaining students. Compared to the general 
population , higher education students are the heaviest users of the Internet (George, et al., 
2005). Using computers and the Internet has become an essential part of life for all higher 
education student (Jones, 2002). Many students in the BCC courses have been long-time users 
of technology but have not acknowledged their own computer literacy. Consequently, 
teaching a course that focuses on elementary computer concepts could increase the risk that 
students will develop a negative view of IS as a potential area of study. An instructor teaching 
the BCC course might not only use contemporary applications, but should also be familiar 
with the issues relevant to these students, for example, instant messaging, free video call, and 
MP3.  
The MIS course teaches the concepts underlying business information systems, software 
development computer crime and infrastructure of information systems. As students are new 
to the IS discipline, they have no or little knowledge of information systems. They have no 
understanding of the infrastructure of information systems and are not aware of the types of 
jobs they could seek after graduation. If students do not have an understanding of the 
components of information systems, they may be more likely to feel bored or frustrated 
during the long lectures.  
Using in-class mini case studies to actively engage students in their own learning would help 
them discover ideas that are important in the context of management of information systems 
and be responsible for their own learning (Mukherjee, 2000). Students could learn that IS is 
much more than technology or fixing technical problems; it is a major function that enables 
strategic objectives and organisational effectiveness. If students can gain a better 
understanding early on of the course content, they may be more likely to persist. 
IS educators are already well versed in the individual technologies that the contemporary 
student prefers and seeks out, such as social networks, portable computing, digital audio, 
electronic purchasing and electronic payments. Such knowledge stands IS educators in good 
stead to present and use such technology in the classroom, and to act as a leader for educators 
in other disciplines. 
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7.8.3 Effect of Goal Commitment on Student Retention 
The results revealed that intention to persist among IS students is affected most by goal 
comment, which has the highest direct effect (0.359). This would doubtless be because the IT 
workforce is more attractive to IT students than are other fields. As one’s future career is the 
primary aim, institutional commitment would not be so important. Holding an IS careers 
seminar is suggested to enhance students’ understanding of their future career opportunities. 
Information on the realities of the workplace and job opportunities will benefit students’ sense 
of commitment to their goals.  
There is a need to revise IS curricula to meet the needs of a rapidly changing business 
environment. IS educators have the unique IS skills required for this specific business field. In 
other words, programs need to focus on a specific application domain, such as healthcare, 
logistic business or tourism business. The IS programs should be designed to teach IS in the 
context of the selected business area. IS schools need to create interdisciplinary programs that 
prepare students to meet the competitive demands of this field.  
7.8.4 Relationship between Self-Efficacy and Academic Integration 
The relationship between self-efficacy and academic integration was analysed in two phases 
in this research. One analysis examined the relationship in the context of Taiwanese national 
IT students. The other analysis was aimed at examining the relationship in the context of IS 
students enrolled in institutions in southern Taiwan. For the national IT students, the results 
revealed that there is a positive relationship between self-efficacy and academic integration. 
In contrast, for the IS students in southern Taiwan, there is no significant relationship between 
self-efficacy and academic integration. 
This incongruity in the findings may be the result of differences between the two student 
populations. In chapter 6, examination of the relationship between self-efficacy and academic 
integration revealed that there was a positive relationship between self-efficacy and academic 
integration among nationwide IT students. The student population used in chapter 6 was that 
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of IT students, which included both IS and CS students, from all types of institutions 
including public and private, and university and university of technology. 
On the other hand, contradictions are also found in this chapter. In the structural model, the 
student population only includes IS students enrolled in private universities of technology. 
The results indicated that there is no significant relationship between self-efficacy and 
academic integration. This finding could be a result of including diverse student populations. 
The sample of nationwide IT students included students enrolled in universities located in 
northern Taiwan and those enrolled in public universities. As indicated previously, public 
universities in Taiwan receive more resources from government and have better admission 
criteria. Students enrolled in public universities also tend to have higher levels of 
self-confidence. 
On the other hand, students living in the capital or some of the populated cities in northern 
Taiwan have more opportunities to communicate with others. Their lifestyles are also easier 
in so far as they have better access to shopping (e.g. for IT products) and amenities. Moreover, 
more universities are located in the north than in the south of Taiwan and these universities 
supply students with more resources, including interscholastic activities and libraries, not to 
mention the increased stimulation of engaging with students from diverse backgrounds. All of 
these activities and interactions could positively orient students to their living experiences and 
interpersonal relationships. These various resources and motivations from off-campus may 
result in different perceptions of self-efficacy and its effect on academic integration. 
However, besides the different results on the perceptions of the relationship between 
self-efficacy and academic integration, the southern Taiwanese IS students still revealed 
strongly significant effects on student retention of both self-efficacy and academic integration. 
As discussed already in this chapter, self-efficacy has the highest total effect on intention to 
persist. 
In sum, there is insufficient evidence to confirm a relationship between the two factors, but 
both had contributing effects on student retention. This means that self-efficacy and academic 
integration are still key factors on student retention, whether for IT or IS students, or private 
or public institution students.  
  
203
7.9 Summary 
A modified version of Tinto’s and Bean’s integrated models of student retention was tested on 
IS students in private higher education institutions in Taiwan. The proposed model included a 
new construct—self-efficacy—which is a psychological factor borrowed from self-efficacy 
theory. Since this theory suggests that an individual’s thought patterns, actions and emotional 
arousal are influenced by self-efficacy, a student’s adjustment to higher education may also be 
affected by self-efficacy. 
Data was collected in an effort to statistically model patterns of student intention to persist 
with their studies at their current academic institutions. Six private institutions located in 
southern Taiwan were included in the sample population. Participants were students 
commencing their first year or second year of study in the IS discipline in private institutions 
in 2009. 
SEM was used to examine the parameter estimates of the measurement and structural models 
of the hypothesised model. Although the measures used in assessing the goodness-of-fit of the 
model reflected the overall strength of the hypothesised model, the present study was not 
entirely supportive of Tinto’s or Bean’s models. Instead, the new construct, self-efficacy, was 
found to be the most important contributing factor followed by goal commitment and 
academic integration. 
On the basis of the findings regarding the three significant factors that affect retention of IS 
students, the following intervention programs are suggested: (1) programs that encourage 
self-efficacy; (2) provision of career counselling; and (3) improvement of the teaching of core 
IS courses in Taiwan. 
 Chapter 8  
FURTHER MODEL VALIDATION AND 
RECOMMENDED INTERVENTIONS 
8.1 Introduction 
It has been stressed that research triangulation is important (Stringer, 2003) because it brings 
together different data sources and strengthens different aspects of empirical results (Denzin, 
2009). To further validate the results obtained from the previous chapter, a qualitative 
approach using face-to-face interviews was conducted, the results of which are analysed in 
this chapter. Conducting interviews provides an opportunity to explore the complex and 
persistent behaviours, attitudes, beliefs and reactions from the perspective of different 
respondents. 
The interviews are conducted not only for the purpose of triangulation, but also to obtain 
recommendations on interventions aimed at retaining students. We incorporate triangulation 
by collecting data from first- and second-year IS students in interviews. The interviewees also 
include academic and non-academic staff who are directly involved in the processes of 
student’s dropout. For example, the academic staff is the mentor of the students who drop out 
and the non-academic staff deal with the application of dropout. Both of them have the 
chances to talk to students who drop out and have better understanding of the dropout 
behaviour. 
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Since only a limited number of institutions could be investigated for this study, a sample of 
the population under study has to be drawn out. The population under study and the sampling 
procedure are discussed in section 8.2. The development of the interview questions is 
explained in section 8.3, while section 8.4 addresses ethical issues that arose in relation to the 
study. Data collection and analysis are discussed in sections 8.5 and 8.6, respectively, while a 
discussion of the findings is presented in section 8.7. Finally, the chapter is summarised in 
section 8.8. 
8.2 Population and Sample 
To accurately validate the results gathered from the SEM analyses in the previous chapter, it 
is important to match the sampling frame of this qualitative approach with that of the previous 
chapter. The sampling frame consists of IS students in their first or second year of study and 
who are enrolled in private institutions located in southern Taiwan. Furthermore, to obtain 
some differing perspectives on interventions to retain students, academic and registrar staff 
are also interviewed. 
Six private institutions located in southern Taiwan were selected for the questionnaire survey 
discussed in the previous chapter. As only two of these institutions gave permission for the 
researcher to interview their students and staff, the interview data collection was conducted 
only in these two institutions. There are two types of interviewees involved: students and 
staff. 
For the student interviewee population, only first- and second-year students participated. 
There are about 300 first- and second-year IS students enrolled in the two institutions 
employed. For the staff interviewee population, there were about 60 staff who are either 
lecturers in the IS school or staff in the registrar’s office. Two academic staff, two registrar 
staff and 16 students were interviewed. Interview participants were questioned on their 
perceptions of the student retention model obtained from the SEM analysis. Their 
recommendations on improving student retention were recorded. 
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The researcher needs to select ‘key actors’ to provide the most complete and accurate 
understanding of the situation under investigation (Fetterman, 1989). Selecting participants 
with insufficient campus experience would not make a worthwhile contribution to the 
research. Key actors are taken as those participants who are especially knowledgeable 
individuals and can supply detailed information about past phenomena and current 
happenings in relation to the research question. In this chapter, two kinds of key actors are 
specified. These are: (1) students who major in IS during their first or second year of study; 
and (2) staff whose job related to deal with the processes of dropout. 
While the interview questions enable the participants to talk freely, the responses are guided 
to remain on the topic of student retention. The interviews offer illustrations of staff and 
student attitudes and behaviours, which at times both support and contrast with the hypotheses 
and provide a richer understanding of the new generation student population. 
8.3 Development of Interview Questions 
There are two qualitative instruments used in this study to collect data, which are a 
combination of structured and semi-structured interview questions for students, and academic 
and non-academic staff. According to Tinto (1993, p. 136), ‘no institution should initiate an 
attempt to deal with departure without first ascertaining student perceptions of the problem 
being addressed’. Therefore, accessing the perceptions of students is essential to the study of 
retention. Apart from students’ views, gathering the views of staff is also critical to gaining a 
complete understanding of attrition behaviour. 
Thus, in an effort to collect a richer set of data, semi-structured interviews with purposefully 
selected interviewees were conducted. The rationale for including this component in this 
chapter is to provide illustrative cases that could elaborate upon the hypotheses with regard to 
any of the relationships between the independent variables and the outcome variable. 
Moreover, illustrative cases with this particular sample population could perhaps elicit richer 
ideas. The interview data used for the qualitative approach were gathered from two academic 
staff and two registrar staff who either mentor IS students or who deal with the process of 
dropout, and 16 IS students in their first or second year of study.  
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To validate the model obtained from the previous phase, the interview questions are aimed at 
validation of the seven factors examined in the model and the 17 hypotheses proposed. Based 
on these seven factors and 17 hypotheses, 24 interview questions are developed. In addition, 
to gather more detailed information on student retention from the perspectives of students and 
staff, two semi-structured interview questions are developed. Hence, the interview questions 
consist of three parts (see Appendix E for a complete list of the interview questions). 
First, participants are asked about the importance of each factor proposed in the structural 
model. For example, one question is: ‘Do you think academic integration is important to 
student persistence?’ As there are seven factors for which the effects on intention to persist 
are examined, seven interview questions are developed.  
Second, interviewees are asked about the hypotheses proposed in the structural mode. There 
are 17 hypotheses in the model. The 17 interview questions thus correspond to the 17 
hypotheses. For instance, one question is: ‘Do you think there is a relationship between 
encouragement from others and academic integration?’  
Third, participants are asked about their opinions on improving retention. Four interventions 
are proposed by the investigator about which the participants are questioned. The four 
interventions are: (1) provision of counselling service and career consulting service; (2) 
conducting team projects; (3) programs that encourage self-efficacy; and (4) flexible teaching 
and learning. Apart from the four proposed interventions, participants are asked whether they 
have any additional opinions or comments on intervention. All interview questions are listed 
in Appendix E. 
8.4 Ethical Issues 
A face-to-face interview involves individual identification. In this study, the nature of the 
research and the details of the interviews were thoroughly explained to participants. The 
consent of participants was obtained from each participant prior to the interview. The privacy, 
confidentiality and freedom to participate and to withdraw at any time are guaranteed 
throughout. The recorded data has been transcribed by the investigator in such a manner that 
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the interviewees cannot be identified should any part(s) of the transcripts appear in subsequent 
research reports or publications. The data will be held securely in the School of Business IT 
and Logistics, RMIT premises and will not be available to anyone other than the investigator 
without the express consent of the interviewees.  
8.5 Data Collection 
Sixteen students studying an IS major, two academic staff and two registrar staff were 
recruited randomly and asked to express their opinions on student retention. Interview 
participants were read a plain language statement and asked to complete a prescribed consent 
form before participating in the interview. Student participants were approached in general 
public areas on campus, and if they agreed to participate, interviews were conducted in vacant 
classrooms. Staff participants were approached in their offices, and if they agreed to 
participate, interviews were held in their offices. The 20 interviewees were selected based on 
their experiences with student retention and their willingness to participate.  
The interview script included thanking the participants for agreeing to take part in the 
interview (see Appendix D for interview protocol). The investigator explained that the 
individual was selected for the interview because of his/her experience in relation to IS 
student retention; it was also explained that the purpose of the interview is to gather more 
information about the participants’ views on the independent variables under study. The 
study’s objective is also relayed to participants. Explanation of the meanings of factors used 
and the relationships between factors were provided to the interviewees at the beginning of 
the interview. 
The participants were reminded that they did not have to answer any question and that they 
could stop the interview at any time. The interviewee is reminded that all answers are to be 
kept strictly confidential. At the end of the interview, the participant was thanked for his or 
her time. Each interview took about 50 minutes. 
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8.6 Validation of Factors Used in Model 
Seven factors are proposed as factors that affect students’ intention to persist for inclusion in 
the structured model examined in the previous chapter. To validate the importance of these 
factors to student retention, seven interview questions are asked. The seven questions relate to 
academic integration, social integration, goal commitment, institutional commitment, 
encouragement from others, financial attribute, and self-efficacy. Sixteen students and four 
staff were interviewed. 
All of the responses validate the seven factors as important factors to ‘intention to persist’. 
However, for the factor of encouragement from others, ‘Q3: Do you think encouragement 
from others is important to persistence?’ received only 14 positive responses from student 
participants. The other two students do not see the importance of encouragement for 
‘intention to persist’. A summary of the interview responses is presented in Table 8-1. The 
column titled ‘number of approvals’ represents the number of responses that affirmed the 
importance of the factor for intention to persist. We discuss the responses for each factor in 
two parts, one for the views of students and the other based on the views of staff. Table 8-2 
and Table 8-3 present examples of the responses for the validation of factors based on the 
views of students and staff. 
Table 8-1 Results of interviews for validation of factors 
Number of approvals 
Item Interview questions 
Student/16 Staff/4 
Q1 Do you think academic integration is important to persistence? 16 4 
Q2 Do you think social integration is important to persistence? 16 4 
Q3 Do you think encouragement from others is important to persistence? 14 4 
Q4 Do you think financial attribute is important to persistence? 16 4 
Q5 Do you think self-efficacy is important to persistence? 16 4 
Q6 Do you think goal commitment is important to persistence? 16 4 
Q7 Do you think institutional commitment is important to 16 4 
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Number of approvals 
Item Interview questions 
Student/16 Staff/4 
persistence? 
Based on the student responses, most of the student participants agreed that these seven 
factors are important to intention to persist, excluding two student who did not see the value 
of encouragement from others. These two responses are shown in responses no. 9 and no. 10 
in Table 8-2. These two participants stated that encouragement from others would in part 
affect their dropout decision, but that the influence would be uncertain because self-decision 
would play the most significant role. 
From the views of staff, all staff participants affirmed that these seven factors are important to 
intention to persist. Examples of their responses are shown in Table 8-3. The column of 
support represents the responses that support the importance of the factor. 
Table 8-2 Example of responses for the validation of factors based on the views of students  
No Response Support 
(Y/N) 
 Factor: Academic integration  
1 
‘There was a particular staff who was very helpful because he was 
really nice about sharing his knowledge and information. I feel free 
that I could consult with him about any of my questions at any time. 
Not only the course of Database he taught, but also the programming 
course, I might discuss with him all. This made me feel a safe 
environment of learning.’ 
Yes 
2 
‘There is a big difference of learning environment between high 
school and higher education. I have to propose study schedules and 
select subjects. At the beginning, I did not know how to study a new 
subject such as Basic Computer Concept (BCC). Although I did not 
know CPU and Memory, but luckily, I still have many schoolmates 
could consult with. So I am not afraid and I know everyone must be 
in the same situation as mine.’  
Yes 
 Factor: Social integration  
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No Response Support 
(Y/N) 
3 
‘At the beginning while I arrived here and left home alone, I felt 
downhearted and wished to go home. Especially, there are many new 
subjects which I have never studied. Fortunately, I have many good 
friends and always chatting together. We share sentiments to comfort 
each other. By sharing the difficutly with my friends , I could 
reinforce my courage on persistence.’  
Yes 
4 
‘In fact, to study in IS without knowing computer, no matter what 
teacher said about BBC, OO-programming. I would never 
understand at all. Moreover, heavier textbooks than senior high 
school’s really made me feel difficult to study well. But luckily, 
schoolmates always like to discuss together and even took stroll 
during holidays, it brings me about more confidence.’ 
Yes 
 Factor: Institutional commitment  
5 
‘I did feel, it’s difficult to obtain employment after graduated due to I 
studied in a private school. Most of enterprises like to recruit 
students graduated from public universities, such situation really 
made no difference to me whether necessary to accomplish my study 
or not. In other words, a negative commitment towards school could 
surely affect my intention to accomplish study.’ 
Yes 
6 
‘IS is a big department. There are many students in IS discipline and 
the lab are equipped with completed study facilities. School’s 
managing board always attached importance to our department. Let 
us have strong sense of recognition and willing to accomplish the 
study.’ 
Yes 
 Factor: Goal commitment  
7 
‘Only a graduate can obtain good jobs, it’s just the reason why my 
friend came back to study. In particular, the jobs related to IT are 
even more needing the ones who with graduate degree. It encourage 
myself for not giving study up.’ 
Yes 
8 
‘I think I should have begun searching for a job already, if graduate 
degree could do nothing help for me to obtain better jobs.’ 
Yes 
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No Response Support 
(Y/N) 
 Factor: Encouragement from others  
9 
‘Good friend’s opinions could only be referring, but must be 
responsible to the consequence by self. Once final decision has been 
taken by self, friend’s encouragement is not such important.’ No 
10 
‘As for myself, if I wish to leave school for temporary, encouragement 
from others would not affect me. As I would have intention to drop 
out only while I have already encountered difficulties and friend’s 
opinions will be unable to solve those difficulties for me.’  
No 
11 
‘Undoubtedly, opinions provided by friends and families would affect 
my intention to persist if they felt that I better to insist on completing 
the study. Then I will consider keeping on endeavours for study.’ Yes 
12 
‘Encouragement from others is important for me. My friends 
provided me with very helpful opinions which supported me to cope 
with most hardships. For example, as I was almost dropped out last 
semester due to frustrated emotions, but luckily, my good friends 
persuaded me to persist and assisted me in study. Then I finally 
decided to persist by such their helping hands.’ 
Yes 
 Factor: Financial situation  
13 
‘Economical situation would also affect my intention to persist. My 
parents could only afford me tuition. I still have to make money for 
living needs. When the working hours of part-time job cannot 
correspond with my study schedule, I will not have alternative but 
give study up on halfway.’ 
Yes 
14 
‘I’m so lucky; my parents can afford me both of tuition and living 
needs letting me study free of anxiety.’ 
Yes 
 Factor: Self-efficacy  
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No Response Support 
(Y/N) 
15 
‘I like to discuss lessons together with schoolmates. It always help me 
to work out difficulties successfully. I also found that those 
schoolmates like to study with me. I did feel happy to stay in such 
study environment. This satisfaction surely enhances my intention to 
persist.’ 
Yes 
16 
‘Speaking of me, understanding the contents of IS subjects is already 
not an easy job, much less to complete homework on time. Because I 
still need to carry out my part-time job, I’m indeed unable to attend 
team study with schoolmates. I felt strongly frustrated for all school’s 
lesson activities, also wanting to suspend schooling and go directly to 
work. This makes me feel poor self-efficacy, and causing me 
exhausted to go on study.’  
Yes 
Examples of responses related to academic integration, no. 1 and no. 2, reveal that 
interactions with academic staff in core courses encourage students to persist. The staff 
responses no. 17 and no. 18 demonstrate that academic failure discourages students. 
Academic integration involves interaction with staff and enhanced academic performance, 
and the responses confirm the importance of academic integration to persistence. 
With regard to social integration, responses no. 3, 4, 17 and 18 reveal the importance of social 
life, in particular for adjusting to a new environment and new subjects. Social integration is 
defined as the student’s affiliation with the higher education institution social environment. 
The responses identify that assistance from one’s peers can reduce the pressure of study, and 
that staff helping students outside of class also encourages them to persist. 
A positive view of the institution which leads to a high level of institutional commitment 
increases students’ motivation to stay. Response no. 6 shows that a high institutional 
commitment level enhances the intention to persist. Response no. 5 highlights the potentially 
negative impact of this respondent’s commitment to the institution on his intention to stay. 
Future career expectations influence students’ intention to persist as they expect a better 
career, as revealed in responses no. 7 and 8. Some students drop out because they obtain a 
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good job which they cannot expect to obtain after graduation. Goal commitment which 
represents students’ perspective of completing the higher education degree and chosen field is 
important to attract students to persist. 
For the factor of financial situation, all student participants agreed that it has an important 
impact on intention to persist. At the present time, most parents support the finance of the 
post-secondary education for their children in Taiwan. Most students are provided with a 
comfortable education by their parents, but some lower socioeconomic status students still 
have to undertake part-time work to support their studies and/or pay their fees. Regardless, all 
student participants recognised that financial attribute is an important factor affecting 
persistence.  
There are very limited financial aids offered to students in Taiwan. Student financial 
assistance in Taiwan is markedly different from that of the US education system, which 
always provides comprehensive financial aid to students. In summary, students interviewed in 
this study take the financial factor as a key factor that determines whether or not they can 
accomplish their study.  
With regard to self-efficacy, which is used to estimate whether one has the ability to produce 
desired outcomes, according to responses no. 27, no. 28 and no. 29, staff participants thought 
that higher levels of self-efficacy would give an individual more effective time management 
skills and even study skills. When one can manage things efficiently, one has more time to 
focus on interaction with schoolmates or colleagues. In turn, more interaction with others 
would enhance one’s motivation to study, according to these participants.  
Table 8-3 Examples of responses for the validation of factors based on the views of staff  
No Response Support 
(Y/N) 
 Factor: Academic integration  
17 
‘When most of students who wanted to withdraw came to apply for 
approval, I would always inquire their reasons, but I should always 
fail to persuade them to keep on studying no matter how hard I had 
tried. It’s definitely difficult for me to change their mind once they 
Yes 
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No Response Support 
(Y/N) 
have already taken serious consideration and found no solution to 
cope with those their interferences. By studying above, I understood 
the main trouble sources and the most reasons were ‘uninterested’. 
But when I traced more detailed, they should all have changed to the 
similar answers of ‘unsatisfied study’. Mostly, failed in several 
subjects badly discourage and force them to withdraw. From the 
experience, I acknowledged that the academic performance plays an 
important role in student’s persistence.’ 
18 
‘Every student who came up to apply their withdrawing was always 
confused about the school’s administration procedures. I did feel that 
they are not only unfamiliar with school but also did not even know 
who they can turn to to get help from their department. I thought that 
they must feel helpless and result them easy to withdraw once 
suffered frustration at any time. Based on it, I affirmed the 
importance of academic integration.’ 
Yes 
 Factor: Social integration  
19 
‘Effects among schoolmates must be huge. For example, in my class, 
those students who like to sit together or like to join with whenever 
they are doing teamwork were more likely and less withdrawing.’ Yes 
20 
‘To those new students, social integration must be very important. 
When they newly arrived in unfamiliar environment, without partners 
to chat or discuss would easily feel helpless. Such feeling would 
gradually affect their study intention. Hence, social integration is 
also quite important for persistence.’ 
Yes 
 Factor: Institutional commitment  
21 
‘Institutional commitment would also affect their persistence. As long 
as students have high institutional commitment, they would rather to 
push self to accomplish their study on schedule and obtain diploma at 
last.’ 
Yes 
22 
‘Some students are not confident with studying in private schools. 
They seemed to have no sense of satisfaction about the schools. It is 
very easy for them to give up study once suffered difficulties. For 
example, one of the students was saying that our school has no good 
reputation and this forced him to choose withdrawing after he had 
Yes 
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No Response Support 
(Y/N) 
found a full-time job. The main reason is that he doesn’t believe that 
he can obtain a desired employment once graduated from this 
school.’ 
 Factor: Goal commitment  
23 
‘I think the goal commitment is important for persistence. For 
example, some of my students who intended to withdraw due to they 
cannot go to school because of working. Finally they chose their job 
instead. It indicated that diploma will not surely bring them good 
jobs, so they rather to adopt good job which they trusted more helps 
than persistence.’ 
Yes 
 Factor: Encouragement from others  
24 
‘I have ever paid more cares about those backward students and 
provided them more helps at their needs. Some of them said that their 
schoolmates also assisted them on courses reviewing and supports 
them all the time. Even doing such interactions with others would not 
surely help them to realise overall courses, but at least can help them 
to pass examinations. Thus, those students who obtained helps 
seemed to have less likelihood to withdraw.’ 
Yes 
25 
‘I have once experienced a special case. One of my students cannot 
come to school for long time after traffic accident. This made him 
unable to follow up the study and intended to withdraw. I hence 
requested his schoolmate to encourage him to persist and finally he 
changed his mind and began his remedy study schedule after 
negotiated with teacher.’ 
Yes 
 Factor: Financial situation  
26 
‘According to my experience, there are many reasons for student’s 
withdrawing. First one is their course pressures; second one is their 
financial attitude. While their livelihood cannot be afforded, and 
moreover, none can help them, the only solution for them is to give 
study up. Therefore financial attitude becomes an important factor.’ 
Yes 
 Factor: Self-efficacy  
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No Response Support 
(Y/N) 
27 
‘For those students who can finish their homework on time should be 
mostly having higher self-efficacy and also good on organising their 
own schedule. In commonly, among such kind of students have no 
withdrawing behaviour.’ 
Yes 
28 
‘Take one of students from my class as an example, he has to do long 
hour’s part-time job outside of the school. This long hour’s job took 
him much time. He cannot finish homework on time and also unable 
to follow up study. This brought himself a confused life and withdrew 
at last.’ 
Yes 
29 
‘Based on my teaching experience, those lively students who can 
handle well relations, like to team up with others, like to discuss and 
attend activities, are quite less to withdraw. It seems that they can 
manage their study and activities well.’ 
Yes 
Only 2 out of the total 20 participants did not perceive the importance of encouragement from 
others for intention to persist. We can still be confident in supporting that the factors 
examined in Tinto’s (1975) and Bean’s (1983) models positively impact on student retention 
in Taiwan. In addition, the factor of self-efficacy which we included in our proposed model is 
supported. Therefore, the factors proposed in the model are validated. 
8.7 Validation of Hypotheses Proposed in Model 
In our proposed conceptual model described in the previous chapter, 17 hypotheses are 
initiated. These are related to the relationships between factors. For instance, H1 states that 
‘encouragement from others’ has a significant effect on academic integration. After analysing 
the quantitative data obtained from the questionnaire survey, it was found that 12 hypotheses 
are supported by the data, and five hypotheses are not. To validate the results of the SEM 
analysis, 17 questions are developed to question participants about the relationships between 
eight factors. 
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Prior to conducting the interviews, the definition of the factors and their interrelationships are 
explained to the participants. For example, for Hypothesis H4 (‘Do you think there is a 
relationship between self-efficacy and academic integration?’) we explain the definition of 
self-efficacy and academic integration. We also provide examples of the relationships through 
the types of questions asked—for example: ‘Do you think a high level of academic integration 
will increase the level of persistence?’ and ‘Do you think a lower level of academic 
interaction with academic staff will decrease the level of intention to persist?’ During the 
interviews, all questions are well explained and if there is any doubt about their answers, 
participants are prompted to provide further clarification.  
All 16 students and four staff members are interviewed. The questions and the corresponding 
responses are listed in Table 8-4. The number shown in the column of ‘number of approvals’ 
represents the number of responses that support the results of the SEM analysis obtained in 
the previous chapter.  
Table 8-4 Results of the interviews for validation of the hypotheses 
Number of approvals 
Item Hypothesis 
Student/16 Staff/4 
Q8 H1 16 4 
Q9 H2 16 4 
Q10 H3 16 4 
Q11 H4 (non-significant) 12 3 
Q12 H5 16 4 
Q13 H6 16 4 
Q14 H7 16 4 
Q15 H8 16 4 
Q16 H9 16 4 
Q17 H10 (non-significant) 15 4 
Q18 H11 16 4 
Q19 H12 (non-significant) 15 4 
Q20 H13 16 4 
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Number of approvals 
Item Hypothesis 
Student/16 Staff/4 
Q21 H14 16 4 
Q22 H15 16 4 
Q23 H16 (non-significant) 14 2 
Q24 H17 (non-significant) 14 2 
 
8.7.1 Views of Students 
According to the interview results, responses by the 20 interviewees to five of the questions 
do not entirely support the corresponding hypotheses, as shown in Table 8-4. These five 
questions are associated with the five hypotheses that are also not supported by the SEM 
analysis. These are:  
H4: Do you think there is a relationship between self-efficacy and academic integration? 
H10: Do you think there is a relationship between social integration and goal commitment? 
H12: Do you think there is a relationship between goal commitment and institutional 
commitment? 
H16: Do you think there is a relationship between encouragement from others and social 
integration? 
H17: Do you think there is a relationship between encouragement from others and goal 
commitment? 
 
(1) H4: Do you think there is a relationship between self-efficacy and academic 
integration? 
Self-efficacy is defined as an individual’s perception of his or her ability to act in a certain 
way to ensure certain outcomes (Bean & Eaton, 2001), and refers to one’s judgments about 
one’s ability to organise thoughts, feelings and actions to produce a desired outcome (Bandura, 
1986). This factor is deployed to estimate the degree to which one has the ability to produce 
desired outcomes.  
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Academic integration is defined as the development of a strong affiliation with the higher 
education environment, both inside and outside the classroom, and includes interactions with 
the faculty, academic staff, and peers—in the latter case of an academic nature, such as peer 
tutoring and study groups (Nora, 1993). This factor is used to represent the perceptions of 
students regarding their higher education experiences. 
Twelve out of 16 student participants agreed that there is no relationship between self-efficacy 
and academic integration. They took these two constructs to be quite separate things. One 
student said that the relationship is like that between hands and legs, in that they are not 
related to each other but both affect the whole person. This view was echoed by the other 
three students. In other words, self-efficacy and academic integration are not directly related 
to each other, but both impact on school experiences. In brief, the finding that the relationship 
between these two factors is non-significant was supported by 12 student interviewees but not 
supported by four students.  
These four participants believed that higher levels of self-efficacy would bring about higher 
self-expectations, as well as higher expectations around one’s ability to study. By this process, 
they will naturally pay more attention to their own study, ensuring their enhanced 
performance. One of these students stated: ‘I think I’m going to do a good job because I am 
very concerned about my academic performance. I always ask questions and get involved 
with the staff to have more help.’ This optimism was shared by the other student participants 
as well.  
From the perspective of the 12 students who did not believe there was a relationship between 
the two factors, three reasons can be summarised from the discussion: (a) personal interest, (b) 
study habits, and (3) academic difficulty. It is worth noting that one student expressed that 
personal interest would play an important role. If individuals are lively and extroverted, and 
like to take part in activities or organise programs based on their own self-efficacy, then they 
might not think to spend more time on study. They would rather organise activities than spend 
time on study. This participant also confessed during the interviews that academics were not a 
priority to him. He explained: ‘I am good at student activities and would love to involve in 
many student organisations rather than studying. It could look better on my resume.’ This 
view was also echoed by others.  
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Another student participant said: ‘I am interested in worthwhile reading rather than textbooks. 
This habit occupied my time and affects my academic performance, not the self-efficacy.’ 
Additionally, academic difficulty can be caused by learning new subjects that were not taught 
at secondary schooling, such as the Java program and Database. In this case it can be difficult 
to obtain a solid grasp on the content, making the student feel frustrated and not able to create 
a sense of self-efficacy. These 12 students believed that there are other factors that affect 
academic integration rather than self-efficacy. 
(2) H10: Do you think there is a relationship between social integration and goal 
commitment? 
Social integration represents the degree to which students become engaged with the social life 
of an institution. It includes integration with faculty staff outside the classroom and forming 
new friendships with other students. Goal commitment represents the degree to which 
students have strong positive perceptions around completing their degree. All of the student 
participants expressed the opinion that social integration has no effects on goal commitment. 
Their response is consistent with the model developed.  
One of the students said: ‘I prefer to look at it as commitment to achieve my goals rather than 
a small step of my life. To say to a first-year student now I am going to succeed for four years 
and no one could stop my achieving that goal, and then social integration would not affect my 
goal commitment.’ This sentiment was echoed by others. Another student stated that ‘the 
effect between schoolmates would be rather obvious on life experience sharing, as for an 
individual’s goal commitment would not be affected much’. 
(3) H12: Do you think there is a relationship between goal commitment and institutional 
commitment?  
Goal commitment represents the degree to which students have strong positive perceptions 
around completing their degree. Institutional commitment represents the degree of loyalty 
towards membership in the institution. Fifteen of the students did not perceive any 
relationship between goal commitment and institutional commitment, without providing 
further explanation or opinions on this. They took these two commitments as two totally 
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different issues. One student commented that if an institution of technology could be 
upgraded and ratified as a university of technology by the Ministry of Education, this would 
certainly promote greater institutional commitment.  
(4) H16: Do you think there is a relationship between encouragement from others and 
social integration? 
Encouragement from others represents the social influence of parents and peers on retention. 
Social integration represents the degree to which students become engaged with the social life 
of an institution.  
Thirteen of the student interview participants also took these two factors to be quite separate. 
They indicated that the individual’s own point of view is more important than the views of 
others. One student said that encouragement from others would be the last thing to affect his 
social life on campus. Another student said that interaction with faculty staff and schoolmates 
would have a greater effect on their decisions. It was observed that it is not easy for families 
to become aware of the activities undertaken in institutions. Therefore, this would not affect 
the student’s social life at university. The participants believed that friends might have more 
of an affect than families on social integration, but that this would still only be limited. 
On the other hand, three out of the 16 students said that encouragement from others would 
affect their social integration: the more encouragement they obtained from others, the more 
confidence they would have, which in turn would positively influence their interaction with 
others.  
(5) H17: Do you think there is a relationship between encouragement from others and 
goal commitment? 
Encouragement from others represents the social influence of parents and peers on retention. 
Goal commitment represents the degree to which students have strong positive perceptions 
around completing their degree. The student participants provided the same responses for this 
question as their answers to the question on the relationship between encouragement from 
others and social integration. None of the students recognised any interrelationship between 
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encourage from others and goal commitment. They simply stated that there is no relationship 
without further explanation. 
In summary, these 17 relationships are supported by the interview data and the details of the 
five non-significant hypotheses are presented above. Apart from H4, H16 and H17, the rest of 
the 14 relationships were supported by the student participants. As for H4, only 12 out of the 
16 students (75%) supported the results of the obtained model. Three factors affected the 
reasoning of these 12 participants: personal interest, personal study habits, and academic 
difficult. 
8.7.2 Views of Staff 
Five hypotheses were dropped from the SEM analysis, two of which are supported by the 
faculty staff members. The other three relationships are supported by the responses of the 
interviewees. The three hypotheses concern the relationships between self-efficacy and 
academic integration (H4), between encouragement from others and social integration (H16), 
and between encouragement from others and goal commitment (H17). The staff participants 
expressed different opinions on these three relationships, which are described below.  
(1) H4: Do you think there is a relationship between self-efficacy and academic 
integration? 
One of the four faculty staff members identified that a relationship existed between 
self-efficacy and academic integration. This view was in opposition to the students’ views. 
This staff member argued that a high level of self-efficacy would lead to high expectations, 
which in turn would lead to higher academic performance. However, the other three faculty 
staff members believed that an individual with a strong sense of self-efficacy may or may not 
have a high degree of academic integration, and that it would depend more on one’s 
interaction with faculty and peers. A student may have a high level of self-efficacy, but feel 
alone and isolated on campus, so would feel less motivation to stay. This point emphasised 
the importance of the degree of integration with the institution rather than self-efficacy. 
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(2) H16: Do you think there is a relationship between encouragement from others and 
social integration? 
H17: Do you think there is a relationship between encouragement from others and 
goal commitment? 
In the interviews staff took the relationships between encouragement from others and social 
integration and goal commitment to be self-evident. They stated that an individual is always 
affected by others with whom they are close. These views are different from the findings of 
the proposed model and different from the views of the students. 
In summary, the views expressed by staff were overall in support of the obtained model. Only 
one of the four participants disagreed with H4, and two disagreed with H16 and H17. These 
three hypotheses—H4, H16 and H17—were non-significant in the proposed model, and student 
participants supported the results on these hypotheses, yet they were not supported by staff. 
Thus, there is a gap between students and staff on these perspectives. In terms of designing 
intervention programs to improve goal commitment and social integration, it would seem that 
there is no need to include resources to foster ‘encouragement from others’. 
Five hypotheses were dropped from the SEM analysis, four of which were supported by the 
findings of the interviews. Only in the case of H4 is there evidence from the findings of the 
interview to argue against the result of the SEM analysis. As these five relationships were 
found to be not significant in the SEM analysis, the opinions of the participants on these 
issues warrant further consideration. The five relationships are the relationship between 
self-efficacy and academic integration (H4), between social integration and goal commitment 
(H10), between goal commitment and institutional commitment (H12), between encouragement 
from others and social integration (H16), and between encouragement from others and goal 
commitment (H17). Evidenced by the interview results, the structural model is confirmed 
broadly. 
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8.8 Recommended Interventions to Retain Students 
Student retention is the most significant concern for higher education. Intervention programs 
aimed at improving students’ academic performance and retention have been discussed, such 
as improving academic performance in introductory computing courses, increasing the 
assistance available to incoming students with their study difficulties, and enhancing students’ 
understanding of IS concepts, all of which are described in section 2.3.4.  
To gather more recommendations on intervention programs around student retention, the third 
part of the interview questions concerned recommendations on such interventions. Four 
proposed potential intervention programs were described to participants, who then expressed 
their approval and/or their views on how to improve retention, as outlined in the following. 
8.8.1 Perceived Effectiveness of Proposed Potential Intervention Programs 
To address the research objectives of this study, five phases were designed. After conducting 
each phase, we discussed the potential intervention programs aimed at enhancing student 
retention. In determining the factors that affect student attrition in chapters 4 and 5, we 
suggested that career consulting would improve the retention rate. When examining the 
combined effects of self-efficacy and academic integration in relation to study major and 
institution type in chapter 6, the team project was proposed to enhance IS students’ sense of 
self-efficacy. More flexible teaching and learning strategies were also suggested to improve 
the quality of teaching in private institutions. In modelling IS student retention in chapter 7, 
we proposed a self-efficacy strategy to enhance self-efficacy, which was found to be the most 
significant factor on retention. These were the four proposed intervention programs.  
The proposed potential intervention programs were briefly explained to the interviewees. The 
interviewees had no doubt as to the meaning of the programs and offered their perceptions of 
the effectiveness of these programs. These four proposed intervention programs are described 
below, and the results drawn from these interview questions are presented in Table 8-5.  
Table 8-5 Results of interviews on perceived effectiveness of proposed intervention programs 
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Number of approvals
Intervention programs proposed 
Student/16 Staff/4
Provision of counselling services and career consulting services 16 4 
Conducting team projects 16 4 
Programs that encourage self-efficacy 16 4 
Flexible teaching and learning strategy 16 4 
A. Provision of counselling services and career consulting services 
Academic counselling services are recommended to enhance academic preparation by 
providing students with advice around how to improve their study strategies and habits. 
Career counselling services are proposed to enhance the confidence of students’ in private 
institutions by providing them with a clear understanding of the requirements of their selected 
future career. During these face-to-face interviews, all participants approved of this proposed 
program. It was also suggested that academic counselling could be beneficial were it to group 
students together, as such peer group teamwork would also facilitate students’ integration to 
the institution.  
B. Conducting team projects 
Team projects are suggested to combine academic and social aspects in order to improve 
academic performance and retention. During the interviews, the advantages of team projects 
were supported. For instance, in participating in IS case studies and programming projects, 
students improve their IS knowledge and also learn how to collaborate and develop 
relationships with others. In doing so, students would feel more confident in their studies, and 
would utilise campus facilities more often and become more familiar with their campuses. 
Thus, the inclusion of team projects into the syllabus could improve students’ social 
integration and study experiences. 
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C. Programs that encourage self-efficacy 
In explaining the definition and purpose of self-efficacy programs to the interviewees, two 
self-efficacy programs were presented. These are verbal persuasion and vicarious experience 
(also known as ‘observational learning experience’) which have been recommended for the 
promotion of student self-efficacy by Pajares (1996).  
Verbal persuasion involves encouragement to engage in target behaviour by students 
themselves or others. Performance feedback informs students of their progress in their studies, 
strengthens self-efficacy, and sustains motivation. Thus, positive effort feedback and ability 
feedback to students in relation to programming homework are suggested to promote 
self-efficacy. The interviewees recognised that in the early stages of learning the IS discipline, 
students often encounter difficulties with learning new courses, such as programming or 
database management. Providing positive performance feedbacks to students was thus 
supported by the interviewees.  
The intervention known as vicarious experience, also known as ‘observational learning’, has 
been proposed by Bandura (1997). It involves the process of learning to copy or model the 
action of another through observing another doing it. Students improve their self-efficacy by 
watching others who are similar to themselves succeed on tasks. The interviewees agreed that 
team projects should be designed for IS students. As team projects can be used as means to 
group students together to pursuing shared goals, they could learn by watching each other. 
D. Flexible teaching and learning strategy 
Throughout the interviews, students’ misunderstandings of course content or negative 
experiences with the IS courses have gained the attention of the participants. The proposal to 
offer students more information designed to improve their understanding of the core 
discipline, such as MIS (Management Information System) or programming courses, was 
supported by the interviewees. Performing mini case studies in class to actively engage 
students in their own learning would help them discover ideas that are important in the 
context of IS and they could learn to be responsible for their own learning (Mukherjee, 2000). 
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If students have a better understanding of the content covered during the four years of their 
degree, they may be more likely to persist with their studies. 
Improving the teaching of IS core courses by using mini case studies was supported by the 
interviewees. In this respect, one participant emphasised that programming courses should 
narrow the scope of assignments and offer students a skeleton picture of what case 
study/project would have to be completed during the semester. For example, a mini case study 
to be completed over the course of the semester was designed to program a system which 
maintains products including the insert, delete, update and select function. Given this brief, 
students could acknowledge which aspects gave them some difficulty and how/what to ask for 
assistance either from instructors or peers. 
In summary, after presenting the definitions and aims of these four programs to the 
participants, they responded with their support for these proposed programs. 
8.8.2 Additional Recommendations from Students 
Once they had offered their support for the proposed intervention programs, participants 
expressed their opinions on improving student retention. Two main recommendations were 
obtained: (1) offering internships; and (2) alumni experience sharing.  
(1) Offering internships 
The potential of internships has been discussed by both (Neuman, 1999; Patterson, 1997). 
Internship positions with firms could provide students with benefits in terms of gaining future 
employments. In undertaking an internship, students would have the opportunity to 
experience the requirements of enterprises, experience which could also help to clarify the 
direction of their learning and confirm their study intentions. Internships provide students 
with real-world experiences related to their academic discipline. Such a program requires 
three-way communication among the educational institution, the student intern, and the 
workplace organisation. 
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In the current depressed economic climate, internships can be seen as a positive activity for all 
parties concerned. Students in IT-related academic disciplines, employers and the academic 
institutions all have much to gain from a formalised internship arrangement (Henry, et al., 
2001). Students gain real-life experience and confidence in their specific area of interest, 
allowing them to gain an edge in their job search (Neuman, 1999). The academic institution 
can enhance its reputation, and employers can benefit (and choose) from an improved pool of 
student applicants (Patterson, 1997).  
From the perspective of the IT-related academic discipline, the cutting edge technology areas 
could better achieve a productive mix of classroom learning and real-world experience. These 
programs also recognise the need to establish close contacts with employers as a way of 
monitoring the world of business for which they are preparing their graduates. Furthermore, 
these relationships result in the accumulation of useful data to which the program can turn as 
it continually evaluates and modifies its curriculum. From the viewpoint of public relations, 
such data can assist an academic program in its recruitment and retention when its graduates 
are perceived as well trained and highly sought after in the workplace. 
In our school, RMIT University, students in their third year register for internships through 
the Work Industry Learning (WIL) program, and often obtain jobs as a result. WIL 
successfully help students to link up with the industry. 
(2) Alumni experience sharing 
Another recommendation was that alumni could share their knowledge and experiences with 
students, enhancing their understanding of the workplace and their skills in relation to seeking 
employment. The investigator of this research supports this idea. Seminars related to such 
experience sharing were also suggested. These seminars could cover topics such as what 
kinds of jobs are available for new IT graduates, short- and long-term prospects for future 
career development, and what kinds of organizationssand teams are suitable for recent IT 
graduates. 
For newly graduated IT students, jobs tend to be at entry level, such as maintaining a website 
or animation web page design, or focused on database administration or systems maintenance. 
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With regard to job hunting, students are advised to look more broadly than just IT 
departments, but also for example in accounting or sales departments. Providing students with 
this kind of information would help them better understand the wide range of roles available 
to them , and the connection between the course content and real workplace experiences. 
Career development has been identified as an important factor on student persistence (Sandler, 
2000).The present research examines the students study in institutions of technology. Skills 
learning is the most focus for students who enrol in vocational institutions. Future career 
development for those students need to overwhelm to curriculum.  
8.8.3 Additional Recommendations from Staff 
The staff participants supported the proposed intervention programs and also offered two 
additional recommendations of their own. These are: (1) offering professional certification 
courses in IT; and (2) including industry-specific examples in IS courses. 
(1) Offering professional certification courses in IT 
Offering professional certification courses in IT would entail IT schools encouraging students 
to pursue professional certification in IT. In the Taiwanese business world, companies have 
more confidence in public university students than in private university students. Students 
who have graduated from private institutions who hold professional licences would be seen to 
be more worthy of consideration for recruitment among such enterprises.  
A survey conducted by a popular human resources company in Taiwan showed that 34.9% of 
IT interviewees who held professional certificates in IT were more easily recruited by 
enterprise IT leaders than those without IT-related professional certificates (Guo, 2008). 
Another official report by the Bureau of Employment and Vocational Training also accounted 
for the value of IT-related professional certificates for IT graduates.  
Along with increasing higher education admissions above 90%, the times when one could 
obtain employment by virtue of possessing a mere diploma have now passed. IT-related 
professional certificates have been gradually replacing diploma courses and workplace 
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experience in terms of importance. Also noteworthy is that IT-related professional certificates 
could directly benefit the new IT graduates by increasing their chances of being asked to job 
interviews: possessing such a certificate has been shown to provide your with 75% more 
opportunities (Bureau of Employment and Vocational Training, 2009). 
IT-related professional certificates would also solidify and expand an IT student’s knowledge 
and skills in the field, thus ensuring that students are job-ready as soon as they start seeking 
work. The IT-related certificates available are outlined below. 
Some examples of professional certification courses in IT are those offered by Sun, Microsoft 
Corporation, IBM and Novell. Sun offers the Java technology professional certifications, such 
as: Sun Certified Java Associate (SCJA) and Sun Certified Java Developer (SCJD). Microsoft 
offers IT certifications such as: Microsoft Certified Professional (MCP) and Microsoft 
Certified Database Administrator (MCDBA). Novell offers IT certifications such as: Certified 
Novell Administrators (CNAs) and Certified Novell Engineer (CNE). 
The academic staff participants also said that these professional certifications could be 
included as part of the curriculum. Once students have chosen their career and study major, 
they would be more likely to continue with their study. 
(2) Including industry-specific teaching examples in IS courses  
When teaching IS courses such as programming, database management and web-page design, 
it has been suggested that IS teachers use industry-specific examples to demonstrate the 
concepts taught in the course. For instance, including the concepts relevant to the hospital 
industry in IS courses could entail that programming is demonstrate by reference to 
approaches taken towards patient registration. For a database management course, the 
examples used might demonstrate the tables used to maintain patients’ registration data and 
medical histories. Teaching examples for the web page design course could include the data 
flow of patient registration. 
Students could thus learn programming and patient registration methods in conjunction, and 
while completing a single assignment. In this regard, IS students are not expected to be 
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hospital management experts, but simply to develop a good understanding of the hospital 
industry. Such knowledge would give students an edge in the job market when competing 
with IS graduates without hospital management knowledge.  
In addition, students who recently graduated from university are not expected to enter 
occupations requiring high-level technical skills (Davis, 1997). The interviewees also 
identified that basic IS competency skills would enable graduates to pursue jobs such as web 
page design and maintenance. Positions that have a close connection to the core business of 
an organisation are only provided to senior employees. So possession of a solid understanding 
of the specific industry will be considered a key attribute by employers when distinguishing 
among candidates who are otherwise equally qualified. 
Once students are familiar with the specific industry domain and obtain jobs in that area, the 
school’s reputation within this specific industry would increase. Over time, that industry 
would be increasingly likely to recruit students from that IS school, regardless of whether it 
was a public or private institution. 
8.9 Discussion 
Both quantitative and qualitative methods are used to address one of the research objectives, 
which is to model IS student retention. In the previous chapter, we proposed a conceptual 
model and used SEM to analyse the quantitative data obtained from a questionnaire survey. 
The five hypotheses H4, H10, H12, H16 and H17 were not supported by the SEM analysis, 
meaning that the relationships described in these five hypotheses did not exist. 
In this chapter we assessed the findings gathered from the face-to-face interviews conducted 
to validate the results of the SEM analysis. The results show that all of the findings obtained 
from the structural model are supported by the interview data. However, only three of these 
five rejected hypotheses—H4, H16, and H17—are not totally supported by both the student and 
staff participants. Although these disagreements were only expressed by two out of the four 
staff and four out of the 16 student participants, the different perspectives are discussed in this 
section. The three relationships in question are: 
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H4: the relationship between self-efficacy and academic integration. 
H16: the relationship between encouragement from others and social integration. 
H17: the relationship between encouragement from others and goal commitment. 
Apart from the validation of the structural model, recommendations on intervention programs 
aimed at retaining students were also received during the interviews. Four recommended 
intervention programs are discussed in the following section. 
8.9.1 Discrepancy between Structural Model and Interview Results 
With regard to H16 and H17, two of the four staff participants viewed ‘encouragement from 
others’ as an important factor impacting on both social integration (H16) and goal commitment 
(H17). Students are always influenced by their close friends. Encouragement from close 
friends and family is seen as having an important influence on decision-making. However, 
these perceptions are not consistent with the SEM results which identified a non-significant 
relationship between encouragement from others and the other two factors. 
The results revealed that hypothesis H4 (relationship between self-efficacy and academic 
integration) was not supported as this relationship was found to be non-significant, yet both 
staff and student participants disagreed with this finding. Two out of the four staff and four 
out of the 16 students believed there to be a relationship between self-efficacy and academic 
integration. Yet the structural model revealed that there was no evidence of a relationship 
between the two factors. In spite of only little responses argued the result of the structured 
model, it is worth noting that students have differing experiences of the influence of 
self-efficacy on academic integration. The diverse nature of student populations, and the 
differences among them, could explain this discrepancy.  
The four student interviewees whose opinions conflicted with the results of the structural 
model have all attended remedial classes during summer. As these students have had 
academic difficulties, they might believe that the degree of academic interaction is a result of 
the difficulty of new subjects, or one’s personality or personal interest, rather than driven in 
any way by self-efficacy.  
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The two staff members who also disagreed with the model’s findings were registrar staff who 
has no direct contact with students. The possible reason for their disagreement is that they 
believe the academic integration is affected by classmates and friends or some other factors. 
As these disagreements on the findings of the structural model only came from a small 
proportion of the participants—six out of 20—we can confidently our support the model 
obtained through SEM analysis.  
8.9.2 Practical Aspects of Implementing Interventions 
Four additional recommendations were proposed during the interviews, namely: (1) offering 
internships; (2) sharing alumni experiences; (3) offering professional certification courses in 
IT; and (4) including industry-specific teaching examples into IS courses. The practical 
implications of implementation of these interventions are discussed below.  
(1) Offering internships 
Internships entail worked-based, educational experiences that require cooperation among 
academic institutions, employers and students in order to be successful. It is also an integral 
aspect of any academic discipline that agreements among students, their institutions and 
employers are made. Students obtain real-life work experience which relates to their academic 
subjects. 
Although there are many benefits to students of internships, it is difficult for academic 
institutions to organise internships with enterprises in Taiwan, perhaps because most 
enterprises in Taiwan are small or medium sized. Many do acknowledge the potential benefits 
of internship but would not be interested in offering one. 
Additionally, IS educators tend to have no connection with industry, so both parties have no 
close connection on which to base an internship. Thus, internships funded through 
government supports are recommended to pursue the cooperation between academic 
institution and employer. There are financial supports for internship projects from the Nation 
Science Council, for example, and this kind of support would encourage enterprises to engage 
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in these projects. Over time, institutions might then develop relationships with firms and 
increase the opportunity of conducting more internships in future. 
(2) Sharing alumni experiences 
The second recommendation is alumni experience sharing, which would be easier for 
institutions to organise than offering internships. Institutions could invite alumni to host 
seminars, during which students could learn about the enterprises at which the alumni work. 
Graduates who enter the workforce often like to keep in touch with academic staff from their 
former university, so this is a great way to foster and benefit from these connections.  
In vocational education institutions, academic staff generally has real-world work experiences. 
Graduated students would love to come back to the institution they graduated to discuss with 
academic staff who has real-world work experiences about their work. In addition, the 
graduates who reside in southern Taiwan and who studied in the institutions under study in 
this research could maintain a connection with their former teachers, by offering to share their 
experiences and knowledge with current students. Contacting with them through the staff who 
they are familiar and ask them to share their work experience is convenient.    
(3) Offering professional certification courses in IT 
The third recommendation is to offer professional certification courses in IT. IS/IT curriculum 
could incorporate these certification courses, so that students could obtain certification as part 
of their university course. The school would need to update curriculum frequently to meet 
changing industry trends. 
As collaboration with the organisations that provide professional certification will cost money, 
IS schools could promote these certification courses in lectures. The instructors of the 
professional certification courses could teach these courses within the higher education 
institutions.  
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(4) Including industry-specific teaching examples in IS courses 
The last recommendation is to include industry-specific teaching examples in IS course 
curriculum. When lecturers design an IS course syllabus, the teaching examples and 
assignments could be focused on the specific industry. For instance, with regard to hospital 
management or logistics, the lecturers who teach programming and database management 
courses could use teaching examples related to patient registration or logistics, respectively. 
This would enhance student’s knowledge of patient registration or logistics and the processes 
adopted in real-world settings. To design such teaching examples, lecturers would need to 
enhance their own understanding of current practice in the relevant industry. Institutions 
would thus need to have a long-term plan around choosing the appropriate industries.  
IT graduates need to gain a solid understanding of the core business processes in their chosen 
industry. There is often no orientation/training for newly employed IT graduates to learn 
about the core business of their employers. The knowledge inside the mind of the newly 
employed graduate is a critical asset to a company. Thus, there is great demand in the 
workplace for employees who are well trained in the technology used to store, process and 
deliver information to specific industries. Providing teaching examples related to specific 
industries will give graduates the requisite knowledge of the core business of their chosen 
industry to gain a competitive edge. 
The four recommendations are all related to students’ future careers, which is not surprising 
because the objectives of vocational education institutions are focused on the provision of 
technology skills. Moreover, private institution students expect more skill-oriented courses to 
obtain more competitive with public institution students. 
8.10 Summary  
To validate the IS student retention model proposed in the previous chapter, face-to-face 
interviews were conducted, the findings from which were analysed in this chapter to confirm 
the structural model. The interview gathered the views of both students and staff to triangulate 
the findings of the structural model. Seventeen relationships among eight factors were 
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proposed in the model and five of the relationships were found to be non-significant in the 
previous chapter.  
The results of the interview process revealed that four out of the total 20 participants 
disagreed with the existence of the proposed relationships between factors in only three 
instances. Generally, most of the interviewees approved of the structure model. 
Apart from the four proposed potential intervention programs developed on the basis of the 
findings presented in the previous four chapters, four additional recommendations were 
proposed by the interviewees. These proposed programs were: the provision of counselling 
services and career consulting services; conducting team projects; programs that encouraging 
self-efficacy; and improving the teaching of core IT courses. The additional recommended 
programs were: (1) offering internships; (2) sharing alumni experiences; (3) offering 
professional certification courses in IT; and (4) including industry-specific teaching examples 
in IS courses.
 Chapter 9  
CONCLUSION 
9.1 Introduction 
The need for extensive research that investigates the factors affecting student retention has 
been highlighted for decades because of increasing attrition rates. Not only have the factors 
and models of student retention been examined, but also past studies have examined attrition 
behaviour across diverse student populations. Institution type and study major (or discipline) 
have been found to be contributing factors on student retention. The change in admission 
criteria to enter higher education in Taiwan has resulted in a more diverse student population. 
In particular, student population numbers and IT-related student enrolment have been in 
decline. IT educators need to identify students who need help to complete their study. 
The aim of this research is to better inform IT educators and school administrators in order 
that they may strengthen the retention of IT students in Taiwan. Three objectives were 
proposed: (a) to identify at-risk students who are most likely to drop out; (b) to model 
information system (IS) student retention; and (c) to provide recommendations on 
intervention programs aimed at retaining students who are at risk. 
To address the research objectives, we utilised both a traditional statistical technique, logistic 
regression, and a machine learning technique, support vector machine, to predict students’ 
behaviour in relation to persistence or dropout. The prediction accuracy of both techniques 
was confirmed and compared. To model IS student retention, we expanded on an integrated 
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model that is a well-known model of student retention in the field, but which has not yet been 
applied for students in Taiwan. By extending this model, the relationships between factors 
were revealed, facilitating a better understanding of attrition behaviour. Last, we gathered 
recommended intervention programs on retaining IS students based on the interviews with IS 
students and staff. 
9.2 Thesis Summary 
To achieve the objectives of this research, the research had to be executed in five separate 
phases. We identified at-risk students among all year level students first, then examined 
first-year students and compared the results between the two. Prior to developing the model of 
IS student retention, the psychological factor of self-efficacy was investigated first in relation 
to the factor of academic integration, which has been identified as the most significant factor 
in Tinto’s model (1975). We then extended an integrated model by adding the factor of 
self-efficacy and validated the proposed conceptual model. Last, recommendations on 
interventions aimed at retaining students were conducted. The details of these five phases are 
described in the following sections. 
When identifying at-risk students who are most likely to drop out, two secondary datasets 
were analysed. One included all year level students analysed in phase 1 and the other included 
only first-year students analysed in phase 2. Both secondary datasets included student 
demographic and academic performance variables which were drawn from the student 
information system of the employed institution. Both logistic regression and support vector 
machine, a type of machine learning technique, were used to classify the at-risk students. The 
prediction accuracy of these two techniques were validated and compared. The findings of 
these two phases provide information to school administrators to help them better allocate 
resources to assist students at risk of dropping out. 
The results showed that second-semester grade was the most significant factor in classifying 
at-risk students. Study major and loan status were found to affect all year level students’ 
retention. The residency of students had a significant impact on first-year student retention. In 
summary, academic assistance was highlighted as a need for all students, and students who 
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are living away from their families also need more assistance to adjust to the new education 
environment. 
In regards to modelling IS student retention, two phases were carried out. Prior to building the 
student retention model, the psychological factor of self-efficacy was examined for IT 
students in phase 3. Self-efficacy is a psychological factor which has been found to be a 
significant factor on student academic outcomes, but which has not yet been examined 
together with Tinto’s model, which is a famous theoretical framework within student retention 
research. Data from the Taiwanese National Survey Database was used. MANOVA was used 
to analyse the interaction effects between academic integration and self-efficacy with regard 
to institutional type and study major. The results revealed that self-efficacy had combined 
effects with academic integration on IT (including CS and IS schools) student retention. 
After acknowledging the effect of self-efficacy on IT students, we extended and examined an 
integrated model which incorporated Tinto’s and Bean’s models. A questionnaire survey was 
conducted and SEM was used to validate the proposed conceptual model. The results showed 
that the most important three factors affecting IS students’ intention to persist were 
self-efficacy, goal commitment and academic integration. Specifically, this research 
highlights students’ self-efficacy as a key factor affecting their intention to persist. By 
modelling IS student retention, we identified the relationships between factors that 
significantly influence student retention, information which can be used by IS educators to 
improve their understanding of issues around student retention. 
In the last phase, the triangulation of the results of the obtained model was implemented and 
the recommendations on improving student retention explored by using a qualitative 
approach—face-to-face interviews. By conducting interviews, more detailed information on 
student retention was gathered. The model obtained from the previous phase was supported 
overall by the perspectives of IS students and staff, and recommendations on intervention 
programs were gathered based on the views of IS students and staff. These recommendations 
were mostly focused on career development, and teaching and learning aspects, and included: 
(1) offering internships; (2) alumni experience sharing; (3) offering professional certification 
courses in IT; and (4) including industry-specific teaching examples in IS courses. 
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Based on these findings and recommendations, school administrators can obtain a better 
understanding of IT students’ dropout decisions. Students at risk of dropping out can be 
identified at the early stages of their individual study journeys. In addition, intervention 
programs can be designed to have a positive influence on students before they actually choose 
to drop out. 
9.3 Summary of the Results and Findings 
According to the research objectives, three results were found. First, the predictors affecting 
attrition were identified. Second, the extended student retention model was built. Last, 
recommendations on intervention to improve retention were proposed. 
In this regard of identifying predictors of at-risk students, two results are obtained in terms of 
all-year level and first-year students. For all-year students, eight potential predictors were 
found. They were study major, sex, age, residency, second semester grade, second semester 
credits, loan status and absenteeism. After analyzing the effects of the eight predictors on 
attrition, the second semester grade, study major, and loan status were found as the significant 
factors affecting on attrition.  
For first-year students, six potential predictors affecting attrition were found. They were study 
major, age, residency, first semester credits, second semester grade, and absenteeism. After 
analyzing the six predictors, three predictors were found as the important factors affecting 
attrition. They were the second semester grade, first semester credits earned, and the 
residency. Students who fail in the first semester would try again in the second semester. 
Once they encountered difficulties for both two semesters, they lose interests in pursuing their 
degree. In particular, those experienced academic difficulties and are away from family, are 
most likely to dropout. Better orientation programs and developing new programs for 
improving student academic performance are suggested to enhance the retention rate. Another 
suggestion is to focus recruitment efforts more on prospective students who reside in local 
areas. 
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In summary, the second semester grade was found as the most significant factor on classifying 
the at-risk students. Study major and loan status affected all-year level students’ retention. 
Likewise, residency had a significant impact on first-year student retention.  
Prior to model IT student retention, an extended factor, self-efficacy, is examined on IT 
students. The student population consists of Computer Science (CS) and Information System 
(IS) students. The results are found that there is a significant interaction between ‘institution 
type’ and ‘majors of study’ on ‘academic integration’ and ‘self-efficacy’. It means that there 
is a positive relationship between ‘academic integration’ and ‘self-efficacy’ in corresponding 
to study major and institution types. In summary, CS students in the same institution type 
have higher social self-efficacy than IM students except for those in public university of 
technology. Study strategies and habits for IM students were higher than those of CS students. 
However, the trend for academic satisfaction was opposite. Public institution students have 
better study strategies and habits, and academic satisfaction than students of private 
institutions. The interventions on various study majors are proposed in next section. More 
team projects in the curriculum, counselling services, and flexible teaching and learning 
strategies were suggested to enhance the capabilities of CS and IM students in Taiwanese 
higher education institutions. 
After modelling IT student retention, the results shows that the most important three factors 
affecting students’ intention to persist, are self-efficacy, goal commitment, and academic 
integration. Specifically, this present study high-lights students’ self-efficacy as a key factor 
affecting their intention to persist.  
In particular, there is an argument between the obtained model and the results obtained from 
the previous results which presents self-efficacy is correlated to academic integration. The 
two results is conflict on the relationship, even the self-efficacy is the most important 
construct on student intention to persist. 
After triangulation on the results of obtained model, the perspectives of student and faculty 
staffs mostly agreed on the results. Regarding the findings on the recommendations are 
mostly focus on career development, and teaching and learning aspects. From student’s 
perspective, two recommendations are gathered. They are (1) performing internships and (2) 
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alumni experience sharing. Four recommendations are gathers from faculty staffs. They are (a) 
performing internships (b) alumni experience sharing (c) acquiring IT-related certificates and 
(d) industry domain specified with IT curriculum.  
Based on these findings, intervention programs that take advantage of these factors were 
suggested. Strategically designing interventions to enhance students’ self-efficacy is 
especially crucial for IS students private higher education institutions. Career consulting 
services and workforce seminars are recommended to keep students informed of the latest 
workplace demands. Providing more information on future career, would be more likely to 
help students persist in their studies. Finally, from an academic teaching point of view, 
enlightening students’ concept of the IS discipline to prevent misunderstanding of the IS role 
(for example, learning to solve business problems rather than programming technology) 
would also make students more likely to continue their studies. 
Given the results of these research processes, self-efficacy, goal commitment, and academic 
integration were the contributing factors on retention decision. In particular, student with low 
academic performance and are away from family are the at-risk students. The limited resource 
of intervention should focus on these students. The interventions were suggested on teaching 
strategies to improving individual’s self-efficacy and academic performance, and career 
development service and planning to enhance individual’s goal commitment. 
9.4 Implications for Researchers and Practitioners 
The purpose of this research is to expand our understanding of IT student retention in Taiwan. 
This research provided a theoretical and practical basis for the creation and implementation of 
programs and practices that could enhance student retention for higher education students in 
Taiwan. There are three primary research objectives: (a) to identify at-risk students who are 
most likely to drop out; (b) to model IS student retention; and (c) to provide intervention 
programs aimed at retaining students. 
When modelling IS student retention, we extended an integrated model which combined 
Tinto’s (1975) and Bean’s (1983) models, and added the psychological factor of self-efficacy. 
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Self-efficacy was found to be the most significant contributing factor on IS student 
persistence in our model. Research on modelling student retention has not explored the 
relationship between Tinto’s model and self-efficacy. The contribution of this research was 
thus to extend Tinto’s model as a framework for future study.  
To identify at-risk students, we used both a traditional statistical method, logistic regression, 
and a machine learning technique, Support Vector Machine (SVM), to analyse the data. 
Logistic regression has been primarily used to solve the problem of student attritions, whereas 
SVM has not been adopted for research on this issue. The empirical results showed that the 
performance of SVM was better than that of logistic regression. The contribution of this 
research for researchers is to the body of knowledge related to classifying data about student 
retention. The findings around the factors affecting dropout will also provide school 
administrators with richer and more detailed knowledge to provide students with the 
assistance they need to complete their studies. The early detection of a student at risk of 
dropping out gives school administrators more time to act by providing an appropriate 
intervention program to assist the student’s success. 
In addition, by using SEM to create the model, the relationships between factors were also 
revealed. School administrators can also benefit from this enhanced understanding of the 
relationships between factors when designing the intervention programs. Self-efficacy was 
found to be the most significant contributing factor affecting student retention, followed by 
academic integration and goal commitment. Self-efficacy should be considered for addition to  
theories of student retention in future studies. 
The recommendations on intervention to retain students were also gathered from the 
face-to-face interviews. Eight intervention programs were proposed. These were: (1) 
provision of counselling services and career consulting services; (2) conducting team projects; 
(3) programs that encourage self-efficacy; (4) flexible teaching and learning strategies; (5) 
offering internships; (6) sharing alumni experiences; (7) offering professional certification 
courses in IT; and (8) including industry-specific teaching examples in IS courses. Practical 
improvements aimed at retaining students were addressed. Institutions might develop 
intervention programs on the basis of the views and recommendations communicated by 
students and staff. 
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9.5 Limitations of the Research 
Despite the contributions of this research, this research has limitations in relation to the scope 
of the data used to achieve the research objectives.  
The data used to identify students at risk of dropping out was limited in scope as it consisted 
only of data conveniently available from the institution under study in this research. This limit 
was acceptable in terms of meeting the research objective, which was to identify students at 
risk of dropping out by using existing data that could be applied easily at an early stage of a 
student considering the option of dropout. 
In conducting the modelling IS student retention, there were three limitations on the data. One 
limitation of this data was the lack of generalisability of the findings to a broader student 
population. The student cohort was limited to private institutions of technology in southern 
Taiwan. Private institutions of technology have faced more difficulties around student 
retention than have public institutions in Taiwan. The institutions employed in this research 
located in southern Taiwan have similar admission criteria. Moreover, the model built in this 
research was focused on IS students. The student population was thus limited to IS students 
enrolled in private institutions in southern Taiwan. However, this limitation was deemed to be 
acceptable in meeting the research aim, which was to find potential solutions to student 
retention problems for IT educators in private institutions in southern Taiwan.  
The other limitation of the data relates to the outcome variable—intention to persist—which 
was used to measure actual persistence behaviour. Although intention to leave can be a 
predictor of either dropout or persistence, it is still not the actual behaviour of dropout as the 
intention to drop out might not be translated into actual dropout. The questionnaire survey 
was an anonymous survey, to avoid the inclusion of any bias in connection to participants. 
The enrolment status of the participants therefore cannot be traced after their first –year o 
study to find out whether they continued or dropped out. Owing to time and cost limitations, 
longitudinal research, which could offer better predictive capacity on student retention, was 
not incorporated into this research. 
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Last, the data was collected randomly through online and face-to-face questionnaire surveys. 
As we only obtained permission from two institutions which authorised conducting of the 
survey, stratified sampling was not enabled for this data. Excluding the two institutions that 
gave their permission, some other participants were willing to participate in the online survey. 
In short, the sample utilised might not offer a good representation of the student population. A 
stratified sampling would therefore be suggested for future study in this area. 
9.6 Suggestions for Future Research  
There has been an extensive amount of research into student retention to date. The work of 
Tinto (1975) and of Bean (1983) involved formulations of models of student retention, and 
Cabrera et al. (1993) integrated these models. These models are well known and widely used 
within higher education research. By extending the integrated model, we added the factor of 
self-efficacy, derived from self-efficacy theory (Bandura, 1997). For possible future research, 
it is first suggested that researchers test and generalise the IS student retention model created 
in this research in the context of other disciplines and countries. 
Students attending different types of institutions in Taiwan and elsewhere, such as Australia, 
and different study major/discipline could be included in future research. Tinto’s model has 
been applied to many different student populations and the results have been somewhat 
inconsistent. In this research, Tinto’s model was modified to suit the context of an Asia 
country, specifically Taiwan, rather than that of a western country as is usually the case in this 
field of research. In future the model built in this research may need to be examined again in a 
western country. 
Another question raised by this research is: would the same results be found if the study were 
done with students in two-year program institutions in Taiwan? In Taiwan there are two types 
of institution that differ in terms of the length of their programs offered: four- and two-year 
program institutions. This research has focused on IT students in four-year programs. The 
two-year program institutions have similar IT curricula with the higher level years of 
four-year programs, but exclude the basic courses provided in the lower-level years of the 
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four-year programs. Thus these different student cohorts may need to be examined using the 
model created in this research.  
The discrepancy in the findings related to the relationship between self-efficacy and academic 
integration highlights another possible area for future research. The results gathered from 
examining the relationship between self-efficacy and academic integration on all institutions 
in Taiwan revealed a positive relationship between the two factors. However, the results 
gained from modelling IT student retention in private institutions showed a non-significant 
relationship between self-efficacy and academic integration. So we may ask: was this a 
phenomenon specific to the demographic of the student cohorts? Would the same results have 
appeared were the study conducted with students at highly selective elite institutions or 
two-year program institutions? Further analysis of this discrepancy in the relationship 
between self-efficacy and academic integration among IT students is suggested. 
Lastly, the SVM technique has not been applied to research into student retention beyond the 
present research. In this research, SVM was found to outperform logistic regression when 
classifying at-risk students. The accuracy of prediction showed that SVM has better predictive 
accuracy for student retention than does the logistic regression. Thus it is recommended that 
future research apply SVM to solving student retention issues. 
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APPENDIX A 
Data excerpted from the Employed Institution 
 
(in Mandarin) 
 
 
Loan status
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Tuition fee waiver
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Student demographic records
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Student academic scores
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APPENDIX B 
 
Data excerpted from the Taiwanese National Survey Database 
(in Mandarin) 
 
National survey data
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APPENDIX C 
Questionnaire Survey 
 
I appreciate your time and support in completing this questionnaire aiming to investigate the 
factors of student retention in Taiwanese higher education. 
Please answer the following questions by ticking “√” in the appropriate boxes beside each 
question. 
 
PART A. Demographic Information 
1 Gender □ Male □ Female 
2 Department 
□ E-Business 
□ Computer Science 
□ Information 
Management  
□ Other 
3 Program 
□ Four-year day-time 
□ Two-year day-time   
□ Four-year night-time  
□ Two-year night-time 
4 Grade 
□ First year  
□ Third year   
□ Over Fourth year 
□ Second year  
□ Fourth year 
5 Resident  
□ North   
□ South     
□ Middle  
□ East  
6 University location 
□ North 
□ South 
□ Middle 
□ East 
7 Secondary school type 
□ Public senior high 
school 
□ Public vocational 
senior high school 
□ Private senior high 
school 
 
□ Private vocational 
senior high school  
 
 
PART B. Survey Questions 
Please answer the following questions by ticking “√” in the appropriate boxes beside 
each question. 
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1 = Strongly Disagree    
2 = Disagree   
3 = Neither Agree Nor Disagree 
4 = Agree   
5 = Strongly Agree 
I.   Academic integration 
  1 2 3 4 5
1 I have performed academically as well as I anticipated I would.      
2 I am satisfied with my course curriculum.      
3 I am satisfied with my academic experience.       
II.   Social integration 
  1 2 3 4 5
1 Since coming to this university I have developed close personal relationships with other students.      
2 It has been easy for me to meet and make friends with other students at this university.      
3 
My interpersonal relationships with other students have had a 
positive influence on my personal growth, attitudes, and 
values. 
     
4 My interpersonal relationships with other students have had a positive influence on my intellectual interest in ideas.      
5 My interpersonal relationships with other students have had a positive influence on my intellectual interest in ideas.       
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III.  Encouragement 
  1 2 3 4 5
1 My family approves of my attending this university.      
2 My family encourages me to continue attending this university.      
3 My close friends encourage me to continue attending this university.       
IV.  Financial attributes 
  1 2 3 4 5
1 
I am satisfied with the amount of financial support (grant, 
loans, family, jobs) I have received while attending this 
university. 
     
2 My financial situation is stable.      
3 My family is able to contribute financially to my university expenses.      
4 Do I have any concern about my ability to finance my university education?      
5 I will get a job to help pay for my university expenses.       
V.   Institution commitment 
  1 2 3 4 5
1 I am confident I have made the right decision in choosing to attend this university.      
2 It is very important for me to graduate from this university as opposed to some other university.      
3 I feel I belong at this university.      
4 My education at this university will help me secure future employment.      
5 My close friends rate this university as a quality university.      
7 I enjoy the study environment.       
VI.  Goal commitment 
  1 2 3 4 5
1 It is important for me to graduate from university.      
2 It is important for me to finish my program of study.      
3 It would be helpful for my future career to obtain the certification.       
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VII.  Intention to persist 
  1 2 3 4 5
1 It is likely that I will re-enrol at this university next semester (Fall 2009).      
2 I plan to graduate from this university.      
3 I would like to transfer to another university.      
4 I will transfer to another university before graduating.      
5 I will drop out of higher education.       
VIII.  Self-efficacy 
  1 2 3 4 5
1 I can carry on conversations well with others.      
2 I can stand up for myself well when I feel that I am being unfairly treated.      
3 I can work well in a group.      
4 I can plan my academic work well.      
5 I can remember information presented in class and textbooks.      
6 I can motivate myself to do academic work.       
 
============= Thank you for answering this questionnaire =============== 
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APPENDIX D 
 
Interview Script 
- Thank participant for agreeing to interview 
- Review study objectives 
- Explain that the individual was selected for this interview because of his/her knowledge on 
student retention 
- Explain that the purpose of the interview is to gather more information about the 
participant’s feeling on the variables of this study 
- Let the participant know that the interview will not take longer than 30 minutes 
- Let the participant know that he or she does not have to answer any of my questions and that 
he or she can stop the interview at any time 
- Ask the participant for permission to audiotape record the interview for accuracy 
- Remind she or he that all answers are strictly confidential 
- Answer any questions the participant may have 
- Begin interview 
 
Questions will be based on the variables studied in this study. The participants would be asked 
to explain their feelings towards individual items: for example, explain how important you 
think academic integration is; and do you think it is important for students to attend social 
activities? 
 
- Responses will be recorded by notation. 
- At the end of the interview, the participant will be thanked for his or her time. 
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APPENDIX E 
 
Interview Questions 
 
Procedural note: The aim of this interview is to gather opinions on student retention. The 
nature of this interview process will mean that the questions will be tested, clarified and 
adapted during the interview approach.  
 
Themes 
- The interview will focus on the following themes, which are related to student retention: 
- Academic integration: academic performance and interaction with faculty in class. 
- Social integration: relationships with other students and interaction with faculty outside of 
the classroom. 
- Goal commitment: individual’s expected goal to complete higher education. 
- Institutional commitment: individual’s commitment to the institution in which he/she is 
enrolled.  
- Encouragement: encouragement from family or friends to continue studying in this 
institution. 
- Financial attribute: financial loan status, scholarship, or part-time job on campus. 
- Self-efficacy: individual’s ability to organise her/his thoughts, feelings and actions to 
produce a desired outcome. 
- Intervention programs/services: Discuss related programs or services with interviewees to 
gauge their effects. 
 
Schedule 
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The interviews will be semi-structured and open-ended. According to a pre-determined 
protocol, however, additional questions may be pursued depending on specific issues arising 
out of particular interviews. 
 
Part A Validation of factors used in model 
1. Do you think academic integration is important to persistence? Why or why not? 
2. Do you think social integration is important to persistence? Why or why not? 
3. Do you think goal commitment is important to persistence? Why or why not? 
4. Do you think commitment to the institution is important to persistence? Why or why not? 
5. Do you think encouragement from others is important to persistence? Why or why not? 
6. Do you think a financial loan/scholarship is important to persistence? Why or why not? 
7. Do you think self-efficacy is important to persistence? Why or why not? 
 
 
Part B Validation of hypotheses proposed in model 
8. Do you think there is a relationship between encouragement from others and academic 
integration? 
9. Do you think there is a relationship between encouragement from others and commitment 
to the institution? 
10. Do you think there is a relationship between financial attribute and academic integration? 
11. Do you think there is a relationship between self-efficacy and academic integration? 
12. Do you think there is a relationship between self-efficacy and intention to persist? 
13. Do you think there is a relationship between self-efficacy and social integration? 
14. Do you think there is a relationship between academic integration and goal commitment? 
15. Do you think there is a relationship between academic integration and commitment to the 
institution? 
16. Do you think there is a relationship between academic integration and commitment to the 
institution? 
17. Do you think there is a relationship between social integration and goal commitment? 
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18. Do you think there is a relationship between social integration and commitment to the 
institution? 
19. Do you think there is a relationship between goal commitment and commitment to the 
institution? 
20. Do you think there is a relationship between goal commitment and intention to persist? 
21. Do you think there is a relationship between commitment to the institution and intention 
to persist? 
22. Do you think there is a relationship between self-efficacy and goal commitment? 
23. Do you think there is a relationship between encouragement from others and social 
integration? 
24. Do you think there is a relationship between encouragement from others and goal 
commitment? 
 
Part C Recommendations on intervention 
- Do you see any area where we can improve student retention? 
- The following are some interventions. Do you think they would increase retention? 
A. Provision of counselling services and career consulting services 
B. Conducting team projects 
C. Promoting self-efficacy programs 
D. Flexible teaching learning strategy 
- Based on this information, what suggestions do you have to increase student retention on 
these factors? 
-  
Adelman, C. (1999). Academic Intensity, Attendance Patterns, and Bachelor's Degree 
Attainment. Retrieved from http://www.ed.gov/pubs/Toolbox/Exec.html 
Adelman, C. (2006). The toolbox revisited: paths to degree completion from high school 
through college. Washington, DC: U.S. Department of Education. 
Aken, A., & Michalisin, M. D. (2007). The impact of the skills gap on the recruitment of MIS 
graduates. Paper presented at the Proceedings of the 2007 ACM SIGMIS CPR 
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conference on Computer personnel research: The global information technology 
workforce.  
Aksenova, S. S., Zhang, D., & Lu, M. (2006). Enrollment prediction through data mining. 
Paper presented at the IEEE conference on Information reuse and integration.  
Allen, D. (1999). Desire to finish college: an empirical link between motivation and 
persistence. Research in higher education, 40(4), pp. 461-485. 
Arbuckle, J. L. (2003). AMOS 5.0 update to the AMOS user's guide. Chicago, IL: 
SmallWaters corporation. 
Astin, A. (2005). Making sense out of degree completion rates. Journal of College Student 
Retention: Research, Theory and Practice, 7(1), pp. 5-17. 
Astin, A. W. (1984). Student involvement: a developmental theory for higher education. 
Journal of college student retention, 25, pp. 297-308. 
Astin, A. W. (1993). What matters in colleges: four critical years revisited. San Francisco. CA: 
Jossey-Bass. 
Astin, A. W., & Oseguera, L. (2002). Degree attainment rates at American colleges and 
universities. Los Angeles, CA: UCLA graduate school of education higher education 
research Inst. 
Astin, A. W., & Scherrei, R. (1980). Maximizing leadership effectiveness. San Francisco: 
Jossey-Bass. 
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the Academy of Marketing Science, 16(1), pp. 74-94. 
Bandura, A. (1977). Self-efficacy: toward a unify theory of behavioral change. Psychological 
review, 84(2), pp. 191-215. 
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Englewood Cliffs, NJ: Prentice Hall. 
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Stanford university. 
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